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WOULD HAVE DIPMETER Lo 
SAVED 

THE EXPENSE 
OF DRILLING 
THIS 


DRY HOLE 


In the illustration, the producing well established a 


water level in the reservoir. A Schlumberger Dipmeter Survey | 
in this well would have indicated the proper location for (a 


the second well. It would have saved the expense of drilling a dry hole 


The Schlumberger Dipmeter has established an excellent record of obtaining 
de pendable measurements of both direction and amount of dip in bore holes. Either resistivity 
or self potential measurements can be utilized. A Dinmeter Survey can be run ran well drills 
under normal conditions, provided the hole is at least six inches in diameter. Ask your Schlumbefd 


Engineer for complete details of how a Dipmeter Survey can save you the « xpense of drilling aad 


The Dipmete first introduced by Schlumberger is a result 
‘ ~ of Schlumbergers progressive program of research and 
“TPA 4 “yy engineering to provide advanced services to the oil industry. 


SCHLUMBERGER WELL SURVEYING CORPORATION e HOUSTON 
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thrifty, 
trouble-free 


Trouble-free Lufkin units will be more than ever appreciated in 1950. Lower operating and 
maintenance costs has been one of the outstanding characteristics of Lufkin oil field 
equipment. We invite you to be wise . . . economize and for a nifty, thrifty, trouble-free 


‘50 . . . use the Lufkin Line. Get in touch with our nearest office for complete details. 


FOUNDRY & MACHINE COMPANY 


q 
May we send — LUFKIN, TEXAS 


you our newest h sales and Dallas, New York, Tulsa, Los Angeles, 
commercial Ch, Ode Odessa, Kilgore, Wichita Falls Casper, Wyoming, 
ot log? q Great Bend. Kansos 
Luthin in CANADA 15 hondied by 


LUFKIN MACHINE CO., LTD. 
321 108th Avenue, Edmonton, Alberta, Canado 
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Better 


Designated by an engineer-author as the 
“Universal Type.” this packer not only 


takes care of the “every day” routine in- 
stallations, but is adaptable to many 
applications previously considered either 
difficult or impossible 

The ability of this “Universal Type” 
Packer to cover such a wide range of appli- 
cations is due fundamentally to the 
A Hycar 


packing element, retained by lead seals, is 


construction of the Packer itself 


mounted between two sets of opposing slips 
so that the Packer virtually becomes a part 
of the casing; cannot be moved up or down 
the hole; and prevents fluid or gas from 
passing in either direction between the 
After the 
Tool 


only the 


packing element and the casing 
Packer has been set and the Setting 
has been removed from the hole. 
smooth bore Packer (at right) is left in the 
, Well, securely packed off, and ready for 
use of the proper Baker Packer Accessory 
Equipment to meet your specific well 


requirements 
Meets Varied Production 
Requirements 


The Baker Model 


tion Packer, with easily operated accessory 


D” Retainer Produc- 


equipment, has gained wide popularity be- 
cause of its effective application to many 
needs in producing wells. It can be set and 
used for making a flow test, utilizing the 
Packer for production through the tubing 
if the zone proves productive. If not pro- 
ductive, the zone can be squeeze cemented 
through the Packer. A single Packer pro- 
vides for production of two zones, either 


simultaneously with segregated production 


or from each zone separately at different 


Specify the Baker Model “D” Retainer 
Production Packer Product No. 415-D 


= Setting Sleeve 


Thread Sea 


© Ring Seo 


O Bing Seal 


Uppers 
Shear Screw 


Body Lead Sea! 


leed Sea 
Resistant 
Reshent 
Packing element 
Body 


Shear Screw 
i Body Lock Ring 
Shear Screw 
Lower Slips 


Washer 


Spring 


Guid 


Hydraulic Packing 


Flapper Valve 


dunk Pusher 


Baker Mode! Retainer 
Production Packer shown ready to 
run in the well, but prior to 
introduction of Setting Tool 


shown in Figure | 


times. For three-zone production only two 
packers are used 

The Baker Retainer Production Packer 
is used for single-zone production to pre- 
vent gas from cutting holes in the casing 
(often started by thread leaks) by trans- 
ferring the pressure from the casing to the 
tubing. If and when the tubing leaks, it can 
be pulled, repaired and replaced through 
the Packer. The Packer will protect the 
casing when corrosive fluid is being pro- 
duced or injected, by permitting the annu- 
lus to be filled with oil and confining the 
Corrosive 


action to the tubing only 


No Interference with Operations 


While the 


Packer virtually becomes a part of the cas- 


Baker Retainer Production 


ing and will not move up or down regardless 
it sull 
permits maximum flexibility of operations. 


pressure from either direction, 
When it becomes necessary to remove the 
tubing, the Flapper Valve in the lower end 
of the Packer closes to isolate the formation 
below, and later the tubing is readily re- 
placed without disturbing the Packer. It is 
never necessary to pull rods or tubing under 


pressure 
Many Important Advantages 


Let us consider the major advantages 
which make the Baker Model “B” Retainer 
Production Packer so economical, so easy 
and safe to run and operate It HOLDS 
BOTH WAYS — The Packer is anchored 
against either upw ard or downward move- 
ment by two full sets of opposing slips This 
and is vital in 


feature is always desirable, 


gas-injection or water-injection wells where 
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constant pulsation ts present. SUCCESSFUL 
UNDER HIGH BOTTOM-HOLE TEMPERA- 
ruRES — The oil-resistant Hycar packing 
element, combined with lead retaining 
seals, has proved in countless wells to be 
effective against high temperatures. IT ts 
CORROSION RESISTANT... With cast iron 
construction that is far more resistant to 
corrosion than the steel casing in which the 
Packer is set. THE TUBING IS FREE FROM 
THE PACKER...Which permits unrestricted 
running and pulling of tubing and rods. No 
SET-DOWN WEIGHT IS REQUIRED — When it 
is desirable, the tubing can be suspended 
in tension to permit dropping pressure 
bombs (and other devices) through the 
tubing. You are not handicapped by “cork- 
screwed” tubing often resulting when set- 
down weight is applied to conventional type 
packers. WORK CAN BE DONE THROUGH 
THE PACKER — Gun perforators, suction 
bailers, acid jet guns and other devices may 
be run through the Packer and past the 
Flapper Valve for any necessary operations 
below the Packer; and the tubing can al- 
ways be run back through the Packer after 
such work is completed. The well can be 
plugged back with cement to a new bottom 
through the Packer. The Packer can be 
converted to a casing bridge plug, or ce- 
menting operations can be performed 
through the Packer as though a cement re- 
tainer were being used. IT Is COMPLETELY 
DRILLABLE — Because the major parts of 
this packer are made of cast iron, you will 
never have to “mill up” a Baker Retainer 
Production Packer. 


Specific Recommendations Available 


If you have any production problems 
which might be solved by the use of a Baker 
Model “D” Retainer Production Packer, 
we suggest that you contact the nearest 
Baker representative who will gladly fur- 
nish helpful recommendations. Send for 
your copy of the new brochure with many 
installation drawings; or see the Baker 
(and Composite) Catalog. 


BAKER OIL TOOLS, INC. 
HOUSTON - LOS ANGELES - NEW YORK 
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Setting 
Too! 


Stinger 


Flapper 
Valve 


Perforated 
Production 
Tube 


Perforated 
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Tube 


Stinger 
Nose 


Screen 


FIG. 1.—Setting Tool for Baker Retainer Production Packer, equipped with Stinger Nose 
to hold the Flapper Valve open while running-in the well. After the Packer is set the 
Setting Tool is removed from the hole, followed by selection and use of accessory 
equipment as indicated FIG. 2.—When it is desirable to suspend the tubing in tension 
in a single or dual-zone completion hook-up using one packer, the No Left Turn Latching 
Sub is employed This unit does not effect a seo! when seated, but provides definite 
assurance that the Multi-V Tubing Seal Nipple is properly positioned in the bore of 


the Packer and will not be moved up or down by contraction or expansion of the tub- 


ing. FIG. 3.—When it is desirable to apply ‘‘set-down” weight of the tubing string, 
the Tubing Seal Nipple Locator Sub serves as a locator (or marker) to assure proper 
positioning, and to prevent downward movement of the Tubing Seal Nipple 
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DOWELL ACIDIZING SERVICE... Backed by 18 years 
experience in the field and by an active research program 


On February 11, 1932, a group of men from The Service engineers draw on the company’s 
Dow Chemical Company introduced inhibited eighteen year backlog of experience to bring 
i acid into an oil well in central Michigan you improved acidizing techniques. 
2 Although the well was scheduled to be aban- ; 
: doned, production was increased from 3 BOPD Dowell’s comprehensive program of research 
to &§ BOPD! This marked the beginning of and development is carried on with just one 
| acidizing service in the oil industry. ute objective—to provide better, more effective { 
i} ° services for the oil industry. Put this develop- 


Kighteen years and some 75,000 acidizing jobs 


; ment and research to work on your well! The 
later, Dowell Incorporated, organized as a sub- 


next time you need an acidizing job, “Look to 


sidiary of The Dow Chemical Company to take Dowell’. There is a Dowell station near you, 
the new process to the oil fields, is still pioneer- ; 
ing in the field of oil well acidizing. Dowell is DOWELL INCORPORATED 
constantly at work developing new and better PULSA 3, OKLAHOMA 

acidizing equipment and materials. Dowell Subsidiary of The Dow Chemical Company 


ACIDIZING SERVICE 


heat exchange equipment, Jeltlake 
and Bulk [nhibited Hydrochiori« 
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cal papers presented at the 
1950 Petroleum Branch, AIME, 
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Editorial — 


MANAGEMENT . . 
HELP THE ‘SPECIALIST’ 


By E. G. Gaylord 


Vice-President, California Research Corp 


din 


in recent issues of the or Teen res 


issiens. pre ind con. which have been ippearing difference ot opinion among nex perienced engineers with 


pect to assumptions that causes an engineering discussion 
} 


NoLocy regarding “specialists” may well have been beth cor to bog down. But the budding young specialist should mot. be 
fusing and disheartening to the young engineers. geologist blamed for this situation 
and other technival personnel, particularly those who have There is a great need to reduce the number of assumptions 


been ambitious enough to pursue graduate werk in eur uni which must be made at present to solve most of the technical 
versities, thinking that by so deing they will better fit them problems facing us in beth finding and producing oil. This 
selves for professional work in the petroleum industry. These will be achieved, [ believe. largely by the research efforts 
discussions have proclaimed the need of well trained technical ef specialists both in the laboratory and in the field Manage 
men and about this there ippears to be no argument The ment should encourage this research 
issue instead seems te deal with the quality ations and breadtl Phere i ilso equally as important a need for senior pre 
of viewpomt of the “smecialist I think it would be well fessional men and executives who can put the accomplish 
therefore, to detine this term specialist.” at least in the sens« ments of the specialists to intelligent use. While not neces 
| propose to use it. Parenthetically | would not choose to use inily specialists themselves. they must. nevertheless. be com 
u this word had it not been used in prior discussions since it is petent to exercise sound and mature judgment and guide the 
; linked toe closely with the term ‘expert as well as with the speetalists in their chosen fields into useful sccomplishments 
builders of certain small structures often found on an. oil These executives and senior professional men should know 
lease I think of a specialist as one whe through academix the | tation which must be exereised in extrapolations at 
tramimng and experience has acquired the skills and judgment limited laboratery and field data. The voung engineer or sci 
necessary to be profierent im specity sometimes entist, tne to ae velop inte a successful executive must 
narrow, held of activity. To be skillful and proficient he must theretore broaden his perspective as he gains experience in 
realize and practice within the limits of knowledge in. his his own field se that he will appreciate the many facets of 
held and confine his necessary issumptions to those that are What May seem to the inexperienced to be a fairly simple 
rational and acceptable. Unfortunately. some so-called special decisio such as, for example, the location of an explora 
ists cannot meet these qualifications tory well, Whether the specialist will become a successful 
This business of finding oil and producing io in a manner executive will depend not on the fact that he is a specialist 
te obtain the greatest ultimate production economically pos ut rather on whether he has been able to broaden his per 
sible is one which can and should use the best talent our ut ~peetive as he gains experience so that he is able to weigh 


ntelligentls 


ill the facts invelved in reaching a sound decision 


Versities can tram in the baste sciences of physies, chemistry 


and mathematies, as well as engines ring applications of these 


UR industry. like most others contributing to the pattert 
sciences, Needless to sav. however. the education of these ( ) 
of our 


ndustrial civilization has gained its present stat 
men sheuld not end when they leave the university. If the 


are through two prin ipal factors. individual initiative and sci 


organizations emploving them are te gain the most from suct 


tievement. Of these. the latter was by no means unim 
talent. they must assume the obligation of continuing that 


\s the oil industry becomes more mature and cer 
education to the end that both the organizations and the men 


tuinly more complex scientific advance becomes of ine reasing 
will profit thereby. This requires intelligent and considerate 


mpertance. | believe that the continued growth of our indus 
leadership on the part of management, staff. and operatin 


ry depends in considerable part on its scientific progress, | 
personnel of our organizations. How else can a young eng . 


ve turther that this progress will oniv come about pre 


heer ,rew mm stature and wisdem and be made to realize he 


: vided we are permitted te continue the free exercise of the 
has an timpertant part in “building a church and not just 


competitive enterprise system. It would not under s<vsten 
in laving stone When the specialist has had such helpful 


planned economy or bureaucratic control, Who can doubt 


guidance, he can be of great help te those whose responsibi 


it os tee make 


that tl pre ilist has a role te perform such serentifi 
the decision 


r 


matt we must cogniz tt cont ‘ ‘ 
assumption sre today the xreat b i i recognize iat the publ nhidence and 


ippert are tally needed by our industry The engineer 
ef the production branch of the ont industry. One meets ih - 
r geologist whether specialist or not should never 
them on every turn, whether it in geology. semmic explora 

- ; ight et thes tact, and he should assume a role that helps 
thon reservoir engineer or re rye caleulations ore 
‘ i i va hy fustrs such confidence ind support He should 

often than n nas t reasonablen able te answer intelligently the questions he o doubre 

of the assumptions © based largely experiences frequent isked bw those seeking information 


which the voung « 


ngineerr »otten lacks. Many times it 


Continued on Page 5 “ection 
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February, 1947. The event which initiated 
was the discovery of an oil field at Leduc 


the city of Edmonton 


ireas 


provides the fuel for a power burner or a 


In the last ten vears, gasoline demand 


increased 112) per cent as compared with 
domestic demand in the United States, that 


and it is therefore particularly fortunate 


the United States and the Caribbean area 


success was experienced until 1936 when ar 


November, 


will 
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Prairies 


his 


71) miles 


Canada is consuming currently approximately 
of crude and products. With a population of ever 14 


ipproximately 60> per cent of-the United State 
consumption of 15.2 bbl. Petroleum supplies the 


some two and one-half million vehicles and 


heating oil demand has increased three and 
From 1939 te 1949. total Canadian petroleum co 


and one-half times the American rate of growth 


At the time of the Leduc discovery, more than 


In the intervening three and one-half years some 
ducing oil wells have heen drilled. New refiners ! 


existing facilities will have tripled Prairie refining 
increasing it by some 80,000 BOD. A new crude 


one of every six homes. In addition, large amounts 


used in diesel and oil burning locomotives and in sl 


domestic reserves should have heen discovered re 


been carried out over a long peried in Alberta but 


i few small distillate wells and some wet gas prod 


people this amounts te 9] bbl peer capita per vear 


of the country’s petroleum requirements were import 


built or are planned which together with the expansio 


transportation 


placing increasing reliance on oil for its energy requirem 


The Significance of Recent 
CANADIAN OIL DEVELOPMENTS 


By Joh 


ty 


So.000 B 


system 2.000 miles long will be in partial operation this fall 
delivering crude to Prairie refining centers by pipeline. It 
will be in complete operation in the spring of 195] when 
Alberta crude will be moved by pipeline and tanker to the 
Ontario refining areas 

This record of achievement is a Ty poue al oil stery in its mag 
nitude, in the energy which has been expended in a short 
period and in the risks which have been suecesstully run 
It is characteristic of the industry and of the svstem on this 
continent which rewards energy and enterprise 

In considering the significance of the new discoveries. it ts 
necessary first to recognize the importance of oi! to Canada 
and second te determine the relationship of this new ppls 
to the industry operations. Oil is peculiarly suited to the solu 
tion of Canada’s fundamental problems —- in overcoming its 
long distance in agriculture in manufacturing ! in 
ing and in exploiting the great resources of the northern 
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\ Canadian Looks at His Country - Newest Oil Fields and Predicts Reserves of Between hive and 
Twenty Billion Barrels in the Western Canadian 


Y THE end of this vear the oil industry 
half a billion dollars in the Canadian 


Basin. 


discovers wa made furner Valley miles seuth of 


The Turner Valles hel developed rapidly to a peak ot 


ibout 30,000 BOD but fortunately its ultemate recovery 


had been affected by the loss of gas over a period of vears 
By 1947. Turner Valley had shrunk to between 12,000) and 


000 BD af production and tts remaining reserves were 


estimated at 25,000,000 bbl 


In February, 1947. after having drilled 133 wildcat wells 
over period of 1) vear and after expending $23,000,000 
in exploration. Imperial Oil Ltd. made the Ledue discovers 
20 miles southwest of Edmonton (Fig. 1) 


This field proved te heave reserves of 290,000,000 bhi. te 
was followed in 1948 by Redwater whose reserves have been 
raised to reughly 500,000,000 bbl by recent extensions, In 
1949 other important discoveries were made at Golden Spike 
and Stettler. Numerous small fields have been found which 


ire overshadowed by the major discoveries but they are still 


important, not only for their production but because of the 
promise which they give of the future potential for the area 
The Normandyville discovery. around which much activity is 
new concentrated, is some 250 miles northwest of Edmonton 

tevond this seme 200 miles is Fort Vermilion around whieh 

rrently there is considerable exploration activity. Beyond 
hort Vermilion G00 miles is Nerman Wells. a producing field 
north of the Arctic Circle. whose outlet is confined to a small 
supphes focal needs. It is the field whieh 


refiners which 


supplied the Canol project 


In the last six weeks. three new fields have been disco 
ered Although their size has not been determined to date. ut 
quite possible that among them there may be a field of 
major Unportanee Acheson is seven and one-half miles west of 
Edmonton, Flint is 50 miles southeast of Edmonton and Big 
Valley is 90 miles northeast of Calgary. These various dis 


overtes have increased Prairie oil reserves in a three and one 


f vear period from 45 million bbl to appreximately 1.1 
billion bbl The aetivity whieh has produced this growth i- 
illustrated by Table I 
Government Regulations 

\ factor which has played an important part om the speedy 
development of Alberta’ oil resources is the nature of the 


Pable 


Canadian Prairie Oil Development 
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FIG 1 WESTERN CANADA BASIN 
regulations under which the industry operates 
unlike most provinces and states, 93 per cent of the 


rights belong to the government 


ation, the provincial government adopted a poliey 


Alberta 


mineral 


In order to encourage explor 


ne vear 


@go of granting government reservations to ¢ xplor ition con 


panies. These reservations may be retained for three vear 
Without converting to leases providing the company meet 
fertain work obligations invelving geophy =i il surveys core 


Bnd development drilling. If a discovery is made 


. Ment acreage, the discoverer must within three months make 
} 8 selection of leases and return half the acreage to the prov 
nee The acreage which reverts to the province may 1 thre 
Beverniment sees fit, be put up fer auction The purchaser 
@f these auctioned lands is required to carry out drilling oper 


The 


imiportant 


within one vear 
fegulations has heen 


Alberta oil ce velopment 


sell-generating 


an factor m 


nature 


thre 


ot these 


pace 


Table | indicates the potent il production iat MER te be 
142,000 BOD by the end of 1950, or WO per cent of Canada 
petroleum requirements, Despite the need for this oil, owir 
t® high rail transportation costs. us utilization is current! 
Gonfined to the Prairies until the completion of pipeline 
facilities, As a result, each suceessful well at the present tin 
reduces what can be taken from the remaining wells 

The estimated oil situation in 1950 will assist establis|! 
ing the importance of the Prairie discoveries and their | 
tion with reference to the consuming areas (Fig. 2 

Canada is not a homogeneou irea but is made up of teu 


separate regions, each with distinet characteristics 


i different type of economy, and each offering 


ply problen to the oil industry 
In the east. the 
it Montreal 


largest 


concentration of capacity 


130.000 BOD 


mounting to 


-upplied almost entirets 
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Ww) per cent of the Canadian industry. This area is supplied 
chiefly with Venezuelan and Middle Fast erudes whieh at 
received by a pipeline trom Portland and also direct! 
tanker in the summertime 
In Ontario the largest refinery is at Sarnia with a capacit 
of approximately 50,000 BOD which is supplied direetls 
pipeline the Mid-Continent ind Thine fields 
refineries are located in the Toronto area for which the genera 
erude supply imported tre United States lake ports 
tanker. Quebee and Ontario are the st highly populated 
areas in Canada, and are bie tier contributer to the 1 
tional economy with their large manufacturing. agricultura 
- forestry and mining resources The Prairies in 1950 are bein 
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However, a small volume of imports is still 


ng teal 


ick of plant capacity 


luc the Prairies were a high cost area dependent 
rude and products for the major share of their 
Two-thirds of these requirements were met 
n a network of small refineries ranging from 
KD capacity. Half the crude came from the 
bield in Alberta and the other half was im 
k car from the Montana and Mid-Continent 


ining third of requirements was supplied m 
the lakehead 
ing United States and Venezuelan crudes 
Mid-Continent 


througl from Eastern Canadian 


portation trom the to Regina costs 
hly $2.50 per bbl so that crude laid down at over $5.00 
per bbl. The cost of moving products from the head of the 
Lakes to Winnipeg is more than $2.00 per bbl. Thus, moving 
i bbl pr wt from Sarnia to Winnipeg or a bbl of United 
Mates crude to Regina costs roughly twice as much as it does 
te move a bbl of Middle East erude 8.000 miles from the 
Persian Gulf via the Suez Canal to New York 
With th background the importance, to this agricultural 
irea dependent on farm mechanization. of passing from a 
deheit to a surplus crude area can be appreciated. As for 
British Columbia. refining capacity is relatively small and 
beth crude and product are imported from California 
Alberta Crude Disposal 
From review of the method of meeting Canada’s oil 


requirements several facts having a hearing on the disposal of 
Alberta crude are apparent 
Alberta has the only important domestic crude produc 
tion and it ts now producing approximately 20 per cent 
{ the Canadian requirements. All other needs are im 
ported, half oming directly from the United States 
ind the other half from the U. S. dollar area in the 
Caribbea ind Middle East. From a product supply 
tandpoint the Prairies are now almost self-sufficient 
vaiting only on refinery construction to achieve this end 
Sixty per cent of the petroleum requirements and refinery 
ipacity and 60 per cent of the population is in Ontario 
! Quebec and this market i« 2.000 miles east of Ed 
onton, Almost 40 per cent of Canada’s refinery capacity 
it Mi ntreal 
( de can be moved by tanker on the Great Lakes for 
on even months of the vear. This has an important 
Dearing ordge requirements to receive winter pipe 
t vements and to provide for refinery running in 
winter. It obviously uneconomical to operate pipeline 
r refiner facilities on a seasonal basis 
The rr of moving Alberta crude to the West 
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Coast by rail is prohibitive. Further, the Canadian West 


Coast market is too small to be economically supplied 


by 
pipeline because of the magnitude of the investment 
required, 


It became evident as Ledue was delineated and with the 
subsequent discovery of Redwater that sufheient crude existed 
to meet Prairie requirements and to justify an economic pipe 
line movement from the area. However, the first step wa- 
expand Prairie refining capacity to meet the local require 
ments and to maximize crude outlet as quickly as possible 
Since no refining capacity either in the United States or in 
Canada could be economically reached by rail, the second 
step of constructing a pipe line was urgent te draw off produc 
tion which would otherwise suffocate the industry as frest 
reserves were proved up and allowable. were cul back The 
outlook for a pipeline to the West Coast was discouraging. At 
the end of 800 to 1.000 miles of difheult and expensive pipe 
lining through the Rocky Mountains lay the Vancouver mar 
ket for some 30.000 BD of light crude with refining capacit 
for only two-thirds of this. The nermal supply for the area 
was California crude which laid down at Vancouver at ap 
proximately $3.06 per bbl. On the basis of a pipeline move 
ment for the Canadian market only, the transportation costs 
were too high to be economically attractive to the Alberta 
produc er 

lo obtain an economical pipeline movement a large through 
put was required of the order of 60,000 to 100,000 BD 
Phis volume could not be attained by exports to the United 
States because insufhcient refinery capacity exists in Wash 
ington and Oregon. While Canadian oil could provide an 
incentive with a large crude movement for the relocation of 
refinery capacity from California to the northwest, the pipeline 
could not wait on such a development in view of the need tor 
an immediate solution. 

To the east on the other hand. a large market existed for 
some 70,000 B/D in the Ontario refineries at Sarnia and 
Toronto which could use the erude as quickly as it was made 
available. To enter this market it would be necessary to lay 
down crude of equivalent quality at the same cost as the 
normal United States supplies, or at $3.20-3.25 (UL 5.) pes 
bbl. This, less the transportation cost, would determine the 
field price in Alberta. Since the Prairie crude price was in 
tially established at a level competitive with alternate supplies 
in the Prairie refining centers, a reduction in field price would 


he required. 


Obviously it was essential that transportation co hould 
be kept to a minimum to preserve the field price at a level 
oR oR 
went 
ace 4/08 


ved 
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ompetitive with other world producers so that Canada would 
maintain the maximum incentive for further exploration and 
development. This object of low transportation costs would be 
issisted first by traffic to Prairie refining points along the 
route. and second by the tanker movement which would pet 
mit a cheap and readily expandable connecting link between 
the lakehead and the Ontario destinations. Thus in the build 
ip period an immediate outlet could be obtained and a the 
movement increased further large and efficient tankers could 
be added 

In moving east the crude would pass a defheit crude pre 
jucing area in the north-central United States. This area 
iround Minneapolis and Fargo has little refinery capacity at 
the present time and is supplied by product pipeline from 
the Mid-Continent and Chicage areas. However, with the 
onoemic facts established by a crude pipeline there might be 
ome inducement to American refiners to establish capacity 


ind make use of the new Canadian crude 


Pipeline Nears Completion 

The Interprovincial Pipe Line Co, was formed with the 
purpose of moving crude from the Edmonton area into refin 
at Sarnia and Toronte in competition with their existing 
sources of supply from the Mid-Continent and Hlinois field- 


The pipeline, which is 1,096 miles long, will be completed in 


December of this year at a cost of approximately 90> million 
dollars. The reute runs from Edmonton through or adjacent 
to the major Prairie refinery centers and terminates at 
Superior The reason for terminating at Superior ts that the 
Canadian terrain east of Winnipeg is like a rock sieve which 
would have been costly and time consuming to overcome. The 
pipeline’s present capacity provides for meeting the crude 
requirements of the Prairie refineries at intervening points 
ind for the delivery of 50-55.000 B/D of erude to the lake 
head to accumulate one and one-half million bbl of erude in 
the wintertime at the average rate of 10,000 BD. which will 
be moved in the succeeding open season of navigatoon This 
will provide an average outlet of 35.000 bbl per calendar 
day for 365 days in the vear and will permit meeting the 
crude requirements of one halt of the existing Ontario 
rehnerie- 

Increases can be obtained by providing additional terminal 
torage to store erude pipelined in winter. Also by the addi 
tion of SIX pipeline stations deliveries to Superior can he 
increased to 90.000 BD. The full requirements of the Ontario 
refineries can therefore be met when sufficient erude reserve 
ire developed Fig. 4 

Depending on the United States import duty following abro 
vation of the Mexican Trade Agreement the duty paid value 
of crude at Superior will be between $3.10 and $3.20 (U. S.) 
on the basis of a field price determined by the Ontario market 
This may be sutheienth low to induce refinery construction 
it that point 


However, the total Superior tributary area 


nh competition 
with Minneapolis i+ relatively small probably not exceeding 
some 25,000 BOD. To lower the price at Superior at the pres 
ent time by reducing the field price bevond that required for 
the Ontario market would net be attractive to the Canadian 
producer unless the increased outlet secured was larger than 
that offered by the Superior refining area 

As to the effect continental supply lines the expansion 
of Prairie crude production obviously reduces Canadian im 
ports from the United States and. therefore, impinges on the 


United States domestic industry. However. the volume is small 
imounting in 1951 to less than two per cent of the United States 
requirement ty perhaps seven of eight per cent of the 


nerease in United States demand over the period in which 


he inadiat elopment ha iken place does not seem 
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realistic in this light and at the present time to look further 
that 


the development should be regarded as an adjustment within 


to changes in hemisphere supply lines. It would seem 


the continental area based on the assimilation of a new crude 
stream, The necessary adjustments in the overall supply situ 


ation are relatively small as compared with the increase in 


continental demand 

Looking to the longer term possibilities leads to some inter 
the 
At the present time there are 90 


esting speculations as to the place of Canadian crude it 


continental energy picture 
geophysical parties in the field in Alberta and it is the second 
mest actively prospeected area in this hemisphere. It is sur 
passed only by Texas with 141 parties and considerably out 
distances Louisiana in third place with 72 parties, The major 
the 


through 


oil companies of world are 
Standard 


participating in the play 
Shell 
Phillip- 


area te 
The att 


Jersey 
Gulf 
Continental 


Imperial Socony-Vacuum 


Texas, California Standard. Amerada 


and se on. There is a vast sedimentary 


explore which is 


tude 


favorable to the oceurrence of oil 
the Alberta 
rapid development and exploration 


and regulations «© government 


Under 


circumstances it would seem reasonable to antic ipate substan 


encourage 
these powertul 
tial discoveries in the future 

Based on past performance and the present level of activity 
it is quite possible that within the next few vears 100,000 BoD 
of extra 


production will be market 


Bhove that offered by the Prairies and the Ontario refineries 


available and seeking a 


Sf this is so it is a volume whic h it is economical to move by 
Pipeline (Fig. 3) 
Fig. 3 illustrates. for 


fien of Alberta crude in various alternative markets 


orrentation, the 
The data 
@re based on rough estimates aimed at conveving the relative 
Situation. Detinitive changed circumstances may 
Signifeantls The netback- 
Base been based on economical pipeline movements of 100,000 
R D. The tariff of $.17 reflects the effect of the 
Abrogation of the Mexiean Trade Agreement. Market require 
Ments have been arbitrarily placed on a 1955 basis 


peses af west 
pury 


estimates of 


alter the absolute relationships 


assumed 
The Ontario market on the basis of existing and planned 


Capacity offers 90.000 to 100.000 BoD. The net 
Back indicated for Ontario dete rmines the field price and this 


an outlet for 


9 turn will establish the value in other competitive markets 
Vided to construct capacity in a market such as Minneapolis 
Alternatively 
it may be desirable to lower the field price te meet competi 
mm the market. if the 


With the Ontario netback as a basis, an incentive may be | 


if this does not provide the required incentive 


tien new idditional outlet obtained com 
pensates the producer ter the lower held price. If this should 
occur. the establish the 


Ontarto would be reduced 


market) would 


new 


and the 
the 
petitive value with benefit te product prices in the area 


delivered price to below com 


le expand the erude outlet further bevond that offered by 


Ontario and the area tributary to the lakehead terminus re 
quires the development of a new market. The Pacifie North 
west States are indicated toe have a large demand equivalent 


te some BR 


There 


currently 


D of « rude 


eapaciyv in the area 


Is refiners 


it supplied by product 


trom California 


In meeting the current West Coast requirements. Calitorn 


production im being supplemented by small movements fron 


District IN Om this basis with the present high level of 
demand, Calitornia reserves are being drafted at a rate higher 
than the United States n thhonal average Some it 


the effectiveness of reserves can 


level of 
distillate 


obtamed b 


probably 
to obtain 


wider 


Mtensitving the refiners operations yreatet 


the 
tuel 


gasoline and pplication of 


catalytic cracking and Also the 


reducm 


processe- 
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cesstul development of the tidelands might augment reserves 
Despite these possibilities the opinion appears to be generally 
held that 
shortly be 


based on recent history California reserves will 


inadequate 


Future of Canadian Crude 
The future of ¢ Northwest 


large vol 


Pacitt 

With a 
tithe pipeline movement based ona held pri a established by 
the Ontario market 


amadian crude in the 


states is dependent on competitive factors. 
it appears competitive with present sup 
With the rapid growth 
which is taking place on the Pacific Coast additions to refiners 


plies to the Washington-Oregon area 
capacity will be necessary and it appears logical to consider 
the location of some of this in the Northwest states, based on 
the pipeline movement of Canadian crude te this area and to 
British Columbia. The 


rather than 


incentive new refineries 
the ¢ 


iddition to being competitive on the 


to provide 


idding incremental capacity. in slifornia 


irea would be that in 


present basis it is consistent with the most economic pattern 


of supplies when and if California reserves become inade 


quate. At that time California will require substantial supple 
ment from West Texas or District IV. and with a strengthen 
ing in the California crude price structure the competitive 
position of refineries in the Northwest states using Canadian 


crude would be improved as compared with supplies from 


California capacity 


Refinery construction appears desirable to meet the needs 
of this rapidly growing area and its logical and most eco 
nemical supply would seem to be from a crude source 800 
miles away, rather than from West Texas through California 
i distance of 2.000 miles 


whieh 


er factor may influence thie movement «af 
Canadian crude to the Pacific Coast ts the strategic considera 
tion if it becomes desirable to provide for the supporting of 
military operations in the Orient from a Canadian source or 
t tor this reason, additional demands are placed on California 
The next market moving east is that adjacent to the Inter 
provincial Pipe Line in the Minneapolis area. This region 
which now supplied by product pipe lines and has little 
rehning capacit " ight support i refining ndustry running 


ipproximately 200.000 bbl of crude per dav. As the movement 


Prairie the east is built up. the pipe line transp. 
t thre large volume Movement will lve reduced 
Depending ts ome extent on tariff developments Canadiar 
le may be in a position to offer an inducement attractive 
t 1 ret industry on the basis of an Alberta field 


e established by the Ontario market. Alternatively. it 


Page 


may 
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Technical Yates 


generally em 
Behavior 
synchronous 


The timing circuit 


ploved in Carter Reserveir 
consists of a 
eam which 
microswiteh. mechanically 


timer of this type has several inherent 


Analyzers 


moter driven actuates a 


actuated 
disadvantages. among which are the 
following: 

1. The first time interval may not be 
of uniform length, depending on the 
exact position of the cam at the con- 
clusion of a previeus run. 

2. The positioning 
the microswitch lever arms are critical 


adjustments on 


and require periodic readjustment. 

3. The mechanical system is subject 
te wear which will ultimately impair 
its accuracy. 

It was therefore considered desirable 
to devise an alternate method which 
would eliminate these difficulties with- 
out intreducing others that would be 
This 


scribes the design of an electronic tim- 


equally troublesome, note de- 
ing device which has been incorporated 
in the analyzer constructed by the Field 
Research Laboratories of Magnolia 
Petroleum Co 
The electronic timer circuit is built 
around a simple neon glow tube relaxa 
tien oscillator, the complete cireuit dia- 


1. The 


operation of the circuit is as follows 


gram of which is shown in Fig 
Condenser C, is charged to the critical 
fring voltage of the neon glow tube 
VR-75 by battery B 
R, and RK. When the neon glow tube 
hres. the 


through resistors 
condenser C, is discharged 
The charging cycle then repeats itself, 
the repetition rate being determined by 
resistors and 
B.. The 


transient developed at the instant the 


the values chosen for 
R. condenser and battery 
neon glow tube fires triggers the 2050 
thyratron which in turn pulses the re 
lay feeding the retary relay ratchet 
eirecuits 

In practice, the following precautions 
should be observed 


1. Battery B, should be at least 135 
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CIRCUIT 


volts, so that the firing voltage of the 
VR-75 occurs on the steep portion of 
the RC charging curve. This results in 
a more constant recurrent oscillation 
rate 


and R 


Resistor R, is variable to pet 


2. Resistors R should be wire 


wound 
mit changing the time constant of the 
oscil 


charging circuit and thereby the 


lation recurrence rate. the eireuit 


constructed. this was adjusted te 2.500 
+ 0.003 seconds 


Condenser 


should 


Ty pe 


can-enclosed oil-fillec 
Stability of the oseillator can be 


improved by surrounding the neon glow 


tube VR-75 with a shield opaque to 
light 
In operation, the pulse generated by 


the relaxation oscillator triggers the 


grid of the 2050 thyratron. The current 


generated in the plate cireuit of the 


thyratron actuates Relay Ry The 
RC network in the plate supply of the 
thyratron is required to reduce the plate 
voltage of the thyratrer to a value 
which will permit the grid to regain 
control. Condenser holds enough 
charge to keep relay Ry 1 closed for 
approximately 0.4 seconds after which 
time the voltage on condenser C. fall 


low enough te cut off the thyratron and 


permit the grid to regain control, which 


~econd 
shown in Fig 

the condenser ( 
lator 


his 


timing 


pulse 


The contacts 


| are used to discharge 


permits 


values of A and ¢ 
cuit, thus improving stability. Ir 


installation 


through an additional relay 


oft 
a locking circuit) was 


the use o 


circuit the 


ing cireuit delays the actuation 


rotary 
one pulse 
riod is always of 


the pulses recur every 2.5 


switches in 


the analyzer 


in the relaxation oseil 


small 


in the oscillator eit 
actual 


ana 


rovided 
The 
of the 


lock 


until 


= generated in the timer cit 


This guarantees that the first: pe 


proper 


length 


delay involved is negligible 


The 


eireun 


has 


heen 


since 


secu ids. the 


rigorously 


checked and found to have an inherent 


accuracy 


conditions of 
perature and humidity 


nhene 


midity 


of the 


one 


-Vstem, 


reasonably 


part in 


but 
ambient conditions involving 


1.000 


under 


fem 


Phe cireuit has 


disadvantages of the ime 


is influenced by 


tigh hu 


The circuit has been in opera 


tien for eight months and has required 


only 
largely 
battery lt 


4 


associated 


amount of 
with the 


attention 


aging of 


is believed that the eit 


cull possesses reliability and durability 


ereater 


timer 


than 


that 


the mechanical 
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allows condenser C, to recharge through 
R,. Relay Rv 1 has several sets of con 
tacts, one set of which delivers the 
a. S008 Re 
35 ¥ vars a, O1 MFO) 
if 
CONTACTS loca 
- 
FIG. 1 — CARTER ANALYZER ELECTRONIC 
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HIGH PRESSURE MERCURY PUMP 


J. R. SPENCER, TEXAS PETROLEUM RESEARCH COMMITTEE, UNIVERSITY OF TEXAS, AUSTIN, TEX., MEMBER AIME 


When of high pressure mer main evlinder (1 The valve is of the trip (11) hits the cam (12) and ro 


supplies 


eury or other liquids are required in sliding piston type, the pistor +) being tates it past center. Just past center the 
imalvtical work, it is convenient te perforated longitudinally to allow free tension spring (14 pulls the cam 
have the source of supply it a relatively passage te beth ends of the linder ibruptly against the right hand cam 
constant pressure and available in suf 7 rider (13) foreing the valve piston (8 
fieient volume to satisfy the require \ packing issembly was provided ot to the right. simultaneously closing the 
ments of the apparatus in use. It is the valve shaft to reduce air leakage to ntake port (10) and opening the ex 
ilse desirable that the pressuring device i minimum even though the resultant haust port (9 
be as simple and as inexpensive as pos extra friction in the mechanism was not Pressure in the main evlinder de 
sible and convenient to operate This idvantageou- Mounted on the valve creases until the total pressure against 
pump combined with a small storage shaft are two cam riders (14) and a the piston (2) is less than the tensior 
reservoir contamimng gas under pressure -top., the latter stopping movement to n the return spring 5 the piston 
has the attributes of (1) positive con the left when it strikes the post sup then returns te the original position 
trel of the maximum output pressure porting the outer end of the shaft kx drawing mereury from the supply res 
through the use of a regulator in the cessive movement to the right is avoided ervoir through the intake check valve 
low pressure air supply 2 in in by the fixed stop « the cam support \~ the original position is approached 
freasing capacity as the rate of with which acts against the back side of the the opposing finger on the trip (11) 
drawal of mereury from the pressured right cam rider. The cam (12) pivot trikes the cam which is brought sharp 
System is increased: and (5 implieity on a fixed beam and is actuated by tn ly against the left hand cam riger (13) 
Bequiring only the use of a lathe. drill gers on the valve trip (11 which is forcing the valve pisten to the left and 
press and welding unit in it< con rigidly attached to the main shaft of returning it te the intake position. The 
Struction the pump. Tension 14 it -nap nature of the valve action will | 
4 tached to the upper lobe of the can cause the evecle to be repeated indefi 
DESCRIPTION provide positive “action to the valve nitely as long as the mercury discharge | 
which minimizes stalling under normal pressure is less than the maximum dis | 
Essential parts of the pump are operating conditions charge pressure dictated by the pres 
shown in bis l In appearance thre ure of the aur supply 


similar te the u Although the pump as installed is 
ions although considerably smaller in OPERATION tt 
it suDD could easily be lace 
en The main differences lie in the itematic by the installation of a vari 
bus and in the design of the air valve et port | into the valve ¢ ! ply line. The internal friction resulting 


hanist 7) sses through the connecting tub 
a anism. Approximate diameters of { passe u gh th y from inaccurate machining and align 
- O375 ‘ head and act 
ese pistons are 4.25 in. t ro on ing and main cylinder Mm and @ ment of the component parts sometimes 
Mspectively, giving an area rati { n the piston (2 i the a causes the pump to stall during slow 
“ te ste es unt t! 
‘ te ols . ‘ en fheren ‘ 
@tached to the end of shaft with ure in the mereury end ifherent 1 
the mereury piston being merely a re open the diseharge check valve. one sie thie, the pump eile wibts 
duced extension of the hat Mereurs the ports at (6 When this 
wtoril ind las dene se during ap 
rg ip ‘ ci ssure eached the 
intake and discharge to the pump are ritical pressut reNimately six  menths of operation 
high press e chect roves fo ‘ he mer { 
controtled | high pre ur k valve rward and tl Although the pump as designed is fulls 
that serew inte the ports idreated at the shaft (4) displaces mercury throug! 
‘pal of producing pressures between 
6 Air supply is controlled by the the check valve The end of the strok 000 and 10,000 psi. it is believed that 
valve assembly mounted on top of the is high when the finger on tl valve 


operation in this range would be greatly 


facilitated by altering the valve and 


«ylinder to provide air powered return 


ither than the spring return now used 
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ENGINEERING DEVELOPMENTS IN 


LOCAL 


SECTIONS 


EAST TEXAS SECTION 


The East Texas Seetion, meeting in 
Shreveport, La.. October 17, in a joint 
session of the section and the Shreve 
port Geological Society, heard W. D. 
Owsley, vice-president of the Halli 
burton Oil Well Cementing Co.. dis 
cuss recent developments in the Hydra 
frac Process and other methods of in 
creasing production, 

For a year and one-half the Hydra 
frac Process has been tried on some 
1.600 wells throughout the industry 
with an increase of production being 
neted in 76 per cent of those wells 
treated. The majority of the Hydratrac 
jobs to date have heen conducted on 
wells in Oklahoma whose producing 
formations lend themselves aptly to the 
process. The next most active area has 


been in North Texas. 


In recent months more factors which 
affect the probable degree of success 
which may be expected of the Hydra 
frac treatment have become available 
and it is expected that in the future 
an even higher percentage of wells 
treated by Hydrafrac can he expected 
to be successful in increasing produc 
tion. It was stated that the only ad 
vantage in using Hvdrafrac is to ere 
ate new permeability from the reser 
voir into the well bore. Obviously. it 
a formation has a high permeability 
and the reservoir is in the depletior 
stages with a low bottom hole pressure 
then Hydrafrae will not be successful 
in restoring a prolonged increase in 
production Under other circumstances 
when the permeability of the reservoir 
is low and considerable residual oil re 
mains in place after some depletion 
has taken place, then Hydrafrac, by 
creating the permeability to the well 
bore will both inerease producing rate 
and ultimate production from that 
well. 

It has been learned that the isola 
tion of the formation to be treated ts 
particularly important. In other words, 
to treat an open hole section which 
contains beth shale and sandstone by 
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Recent Developments in the Hyd ‘afrac Process 


By George W. Eaton, Jr. 


WILLIAM D. OWSLEY 


Outlines Hydrafrae Process 


setting the packer at the bottom of the 
casing tring vers inlikely te lve 
suceesstul in creating the tracture in 
the sand formation. The salation of 
the sands from the shale is almost ¢ 

sential for inv certamlys at 

Sinee Hydratrae ha- ween mtreduced 


to the industry many wells are initiall 


completed specifically fer a Hydratra: 


treatment in that casing ts set through 
the producing formation ar 1 small 
lated section within the tormation are 


<electivel perforated » that mdivid 


ual Hydrafrac treatments can be made 


on each perforated inte val. By so cor 
fining the Hvdrafrac fluid to the 
cific interval to be treated a larger per 
centage success in be expected 

lhe principal change n the te 
nique have been in the ge ‘ flijid 
Wher Hydratra wa first ntroduced 
the Napal for i gel. It ha nee 
been found that a gel re ea 
forme with a lower pet t Napa 
beimg re red t btain a gel of qual 
Vist shen the gel mixing fl 

hudrocarhos 
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gasoline, kerosene, or fuel oil, It 
has also been found that while a sharp 
break in pressure is desirable most 
instances for certainty that the forma 
tien has been fractured, a sharp break 
ix not absolutely necessary for a suc 
cesstul Hydrafrac. In faet, many 
cases it is more desirable to have a 
slow deerease pressure while the 
fluid is being injected than to have a 
harp break from the maximum pres 
ure It is still considered desirable to 
int crude ‘ il for the gel breaker solu 
tion in most instances as the gel 
breaker mixes equally well with gaso 
line, Kerosene, or crude oil and crude 
oil is usually much less expensive than 
the other two fluids 

The latter part of Obwslev’s talk was 
Mortlo chemical 


which has been used in reeent months 


devoted to the new 


to imerease the oil production from 
wells where it was felt a water block 
existed in the vicinity immediately ad 
icent to the wellbore. For a consider 
ible period of time, much conjecture 
has been made about the possibility of 
a water or emulsion block actually o« 
euorring in the formation, Morfle, in o1 
ler fo be effeetive in producing the 
results and increasing oil production 

a chemical which is a very powerful 
emulsion breaker and also an extremely 
powerlu urtace Tension reducing 
igent. Its discovery in the laboratory 
was purely accidental and while its 
exact action within the formation is 
not known, it is known that im many 
wells the flush treatment by Mortlo ha 

tterially increased production. In 
“ome cases a marked increase in pre 
luetion has been noted 

Since Morflo has been used in a 
mmiparatively few wells as ¢ 


to Hydrafrac, statistics 


compared 
on the obable 
degree of success and the number of 
uccesses obtained are few as compared 
to the results of Hydrafrac treatments 
Like Hydrafrae, Mortlo has been tried 
in many areas with good result. in 
each area in some Cases and fadure in 


other cases within the same area, ® ® 
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PACIFIC TECHNOLOGY GROUP water date. ave und te 


estimate reserves of oil and to evalu 


ite the effect of wate content on oil 


recover by flooding. Capillary dis 


ent have been compared with water 


content determined = by water satura 
By Milan G. Arthur tien of cores taken with oil base drill 
Although there seems to le 
Norris Johnston, president of Petro well, choice of drilling fluid 1 chowe © fundamenta: ehyection to the oil 
leum Pechnologists continued the ot water t base core method it as been feund 
Pacific Technology Group's current se of these iten wae d ened t ohn that in some fields there ix a difference 
ries on secondary recover Sept. 25 ston. It was pointed out that ectivit in the interstitial water measured by } 
with a discussion on laboratory studies index which is a measure of ability of the oil base core and capillary dis 
and an elaboration upen the techniques in injection well to take wate ioa placement or restored state method- 
of testing and upen the application given imposed pressure ts t always Where differences have occurred in 
of the test data te evaluation of the directly related to the average nea- California it has been found that the 
recovery of oil anticipated under water ured permeabilit ef the ftermatiot water content varies less with change 
flooding operations, Sixty-five member- penetrated by the wel of permeability for the oil base core 
ind guests attended the ession im the Measurements of variation perme method Phe opposite has been found 
General Petroleum Corp. auditorium in ibility. in different directions parallel occur some reservoirs located in 
Los Angele te the bedding plane are increasingly the Mid-Continent area 
Johnston pointed out that porosity is ipplied toe evaluation of water tlooding In addition to the foregoing routine 
measured either in terms of total pores operations These data may permit the tests other tests discussed by Johnston 
ity or effective porosity which includes utilization of different well spacings u were classified as research tests al 
the velume of only those pores whieh transverse directions and reduce appre theugh he noted that some of them are 
are interconnected and can contribute ciably the cost of drilling performed on a rather routine basis 
te the movement or expansion of fluids Saturation tests are performed by The flooding of fresh cores in radial 
during depletion of the reservoir. In retorting the sample under high tem ind linear flood pot tests was discussed j 
California sands the tetal porosity i perature or by reflux distillation as i | 
generally equal to the effective porosity the ASTM. method The ASTM Phese tests determine Important fac 
3 Data on porusity are to estimate method has the advantages of presen tors in evaluating flooding performance 
Peservoir volume ne the sample so that te f other ind economies such as mobility of oil 
Permeability of porous reservoir rock properties car ine Ibsequentiy per the history of oil and water production 
is measured i various wavs and as formed oon the fentical imple of the ecovery factor, the effeets of in 
B result there are various types of per aveniing the coking ft of contained eet oressure and rate of flooding 
Breability such as those measured by in the san ind oof elimination of recover of otf and the required 
@ry air, oil, water and the effective pplication of a correction factor ntrol of water quality and compos! 
Permeability te one fluid phase when ccount for the water of eryvstallizatior tion. Where extensive flood pot tests 
Other thiids alse exist in the pores of whieh is driven off in the retort. Satura | ‘ 
Gnd air permeabilities are particularls lated in many oil fields with elative it secoveries and it is contended that 
Paluable because of the large amount production rate water and ga the resul are within the range of 
@ interpretive correlations which have ind these data have been extremel wiee the aetual recovery to an amount 
heen devel: from of these valuable well completion programs equal to the actual recovery This ts 
air perme thility measurements Saturation data are als« ised nter sidered very satisfactory 


Precautions must be taken in deter pret the performance fw base drill correbatiar 
mination of single phase oil of water me uid and to determine the amount Ohher items discussed by Johnston 
i 
permeability in order te obtain signif ‘ oil in place othe eServolr prior er the determination of whether 
-sults of erm vil 
cant) result Oxidation ule to water flooding res were preferentially wet by oil of 
can affect measurements of permeabil 
Interstitial wate tained it wile the flooding of laboratory 
itv te oil, and oxidation appears to be 
rock ts frequently mea ! the ta ores by capillary and by dynamic dis 
mereasingly troublesome witl 
t haltic t | M ipillary displa ent te wnt. the effect of intermittent 
gravity asphalt ype crude oil 
urement of water perine com } ga wredase ver 
pole sted by the reaction of water wit inal partially mplishing electiy 
~ome of the argillaceous materials con » displace the w eta yive plugging of the most permeable watered 
tained mm the rock and the efleet of more cot tent re t et t prortye of the rock. thre ipplica 
bacteria whieh may weut hate emploved mt f measurements of pore size d 


water flowed through water 


Permeability 


ploved to determine the nportant res ervor ‘ ee { water quality neasure 


ervoir characteristics nitert hecked ea sit ; formation facte - 


itv. mobility of ofl, permeal Sulet-ga roy erect 


hile of the formation penetrated by the 
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Fifth Annual Joint Meeting 


of Texas 


Loeal Sections To Be Held Dee. 1. 2 


The Fifth Annual Joint Meeting of 
all Texas sections of the Petroleum 
Branch, AIME, will be held Dec. 1 and 
2 at Texas Technological College in 
Lubbock with the Texas Tech Student 
Chapter acting as host. Participating 
groups will be the Seuth Plains Sub- 
Section, Permian Basin Section, East 
Texas Section, Gulf Coast 
North Texas Section. San Antonio-Aus 
tin Sub-Section, Southwest Texas Sec- 
tion, Texas A&M College Student 
Chapter, University of Texas Student 
Chapter and the Texas Tech Student 
Chapter 


Section, 


Registration and distribution of pre- 
prints will begin at 8:30 a.m. Dec. 1 
in the Agricultural Building audito- 
rium at Texas Tech. Fees will be $3 
for members and $4 for non-members. 
Student 


mentary but $1 will be charged for 


registration will be compli- 


preprints. 

The general session will get under 
way at 10:00 a.m. with an address by 
D. M. Wiggins. president of Texas 
Tech. D. A. Huley, of Dallas. president 
of the Lone Star Gas Co. and vice- 
president of the American Gas Asso- 
ciation, will speak on “Team Work 
Pays Dividends.” He will be followed 
by Harold L. Hensley of Humble Oil 
and Refining Co.. Midland. with a talk 
on “Joint Development of the Oil and 
Gas Industries.” W. L. Ducker of Texas 
Tech will be chairman of the morning 
session Dee. 1. 

The afternoon session, to get under 
way at | p.m., will hear Max K. Wat- 
son, natural gas consultant of Ama- 
rillo, speak on “The Future of the En- 
gineer in the Natural Gas Industry.” 
Henry W. Hinkle. Stanolind, will talk 
on “Electric Oil Field Pumping” and 

C. Williams, Jr. of the Honolulu 
Oil Corp.. Midland. will discuss “Re- 
cent Progress in Scheduling Flow of 
Oil and Gas.” The session will be con- 
cluded with a student technical paper 
students from the 
University of Texas. Texas A&M. and 
Texas Tech will compete. Chairmen 


contest) which 


for the session will be Harry H. Power, 
University of Texas, and FE. B. Arm- 
strong. Honolulu Oil Corp.. Midland. 

\ banquet will be held at the Hilton 
Hotel in Lubbock beginning at 7:30 
p.m. Dee. 1. Doyle MeClennon, presi 
dent of the Texas Tech Student Chap- 
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ter. will act as toastmaster An 
dress by Ernest O. Thompson 
Texas Railroad Commission will 
given 

The tird session of the joint mee 
will begin at 9 a.m. Dee. 2. with 
address by David B. Schulz of Ge 
P. Livermore In Subject) will be 
“Training an Engineer in the Drilling 
Industry.” Following will be a talk on 
“Modern Developments in High Pres 
A. Whetstone of 


the Civil Engineering Department at 


sure Pipe” by George 


Texas Tech The meeting will be con 
“Factors Affect 
ing Primary Cementing of Casing in 


Drilled Holes” by Waldo I 


cluded with a paper on 


Rotary 


Grossman of Halliburton Oil Well Ce 
menting Ce Midland. Chairmen for 
the session will be William N. Lirtle, 
Blackwood and Nic hols Co Midland; 
and Phillip Johnson, Texas h 
Committee chairmen and members 
for the meeiing include: program, Al 
den S. Donnelly, chairman, FE. B. Arm 
strong, Brune Scharbarum and 
arrangements, W. Ducker, 
publicity, C. Bowen, 
chairman for the Panhandle District; 
H. Chiles, Jr. chairman for the 
District. and J. Ed 
R. C. Tucker 


and registration, Philip John 


Dewey : 


chairman; 


Permian Basin 


Cooper entertainment 
chairman 
son, chairman, Dan A. Bee and Don 


Losher 


SOLTHWEST TEXAS SECTIE 


Round Trips 


Since the closing days of World War 
Il when deep drilling came in for con 
siderable more accent in the search tor 
greater oil supply and reserves, prob 
lems have arisen to challenge drilling 
engineers. High among such problems 
was how to conserve time and energy 
while making round trips to depths of 
10,000 ft. Some estimated that the pro 
cedure consumed 13° per cent of the 
entire drilling time 

Last month, Martin FE True, equip 
ment research engineer for Humble Oil 
and Refining Co.. in Houston, Tex.. 
told 124 members and guests of the 
Southwest Texas Section what he and 
his associates are doing to meet this 
challenge. He explained the improve 
made in the construction 
walking feed-off 


ments being 
and operation of the 
air brakes 
travelling block deflector and propeller 


power tongs and rackers 


type mud mixer 
On Humble’s Rig 30 between West 
Columbia and Bay City, Tex 


niques are ing tried out. Eight oil 


new tech 
and three producing zones lie be 
neath the area at a depth of nearly 
10.000 ft. In the development of power 
tools, 10.000 ft of pipe can he pulled 
stacked and rerun with only a4 minimum 
ot human since 


energy expended 
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to 10.000 Feet 


April, 1950. a 
racker and power tongs, developed in 


remote ontrol pipe 


a joint venture, have been in operation 
on Rig 30. The remote control equip- 
ment makes round trips easy. One no 
table improvement —- a hydraulic motor 
atop the tongs replaces the spinning 
chain for spinning pipe up with a 
large hydraulie cylinder applying pres 
sure for loosening or tightening con 
nections 

Newest addition to Test Rig 30 is a 
mud mixer which speeds addition of 
dry mud materials into the drilling 
mud. The mixer is driven by a 10 
horsepower turbine. 

True also described Humble’s walk- 
ing feed-off air brakes which regulate 
the rate of feed-off of the drilling line 
The apparatus gets its name from the 
ilternate action of the two air brakes 
on the drawworks drum 

\ traveling block deflector on Rig 30 
An ac 
tuating evlinder deflects the block with 


is sperated by compressed air 


«mall wire lines from a carriage. The 
block is kept three feet off center as 
high as the monkey beard 

Following True’s presentation, Paul 
Turnbull, 
Branch. reported to the section on the 
Fall Meeting in New Orleans in Octo 
her. * * 


vice-president-elect of the 
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The Petroleum Branch Fall Meeting 
les Oct 12. 15 attracted 
students and 


in Los Ange 
291) AIME 
guests with 11 


members 

technical papers pre- 
sented in four sessions. The 
dealt 


neering with 


papers 
primarily, with reservoir engi 
drilling fluids 


secondary attention. 


getting 


The meeting was held in the spacious 
Los Angeles Elks Club near Westlake 
Park 


the nearby 


Luncheon meetings were held in 
Town House Hotel within 
walking distance of the sessions. New 
ofheers for the Pacific Petroleum Chap- 
ter, host for the 


nounced October 12. They are 


were an 
Basil 
Kantzer, chairman, replacing N. van 
Wingen: R. L. Parsons and Charles R. 
Dodson, new councilors, replac ing 
Mitchell and H. J. Clark; and Paul 
Andrews, L. W. Chasteen and F. I 
Wadsworth, councilors 
have not expired 
AIME Donald Hh. Me 
Laughlin spoke to a luncheon meeting 
13 of the California 
Local Section in the Town House Hotel 
President McLaughlin lauded the See 
tion as an example of cooperation be- 
AIME 


PAlthough the Section is made up of a 


tneeting 


whose terms 


President 


Southern 


tween the three Branches. 
majority of Petroleum Branch mem- 
bers, the Mining and Metals branches 
similarly 
D 


tien, presided at the luncheon meeting 


active and growing 


Dub, chairman of the Sec 


Final social event of the meeting was 
the Annual Banquet held this year in 
the Rendezvous Room of the Biltmore 
Hotel 

The meeting was opened Oct 
General Chairman H 
Parsons and 


12 by 
N. Marsh. R. 1 
Irving Dagan presided 
over the first session whieh heard the 
“Relative Per 
meability Studies.” by I. Fatt and H 
Dykstra: “Steady Flow of Two-Phase 
Single-Component Fluids Through Po 
rous Media.” by Frank G. Miller: and 
“Applications of Differential Thermal 
Analysis to Petroleum Reservoir Prob 
lems,” by Paul Romo 


following papers read 


The afternoon session consisted of the 
papers “Relaxation Methods Applied 
to Oil Field Research.” by H. Dykstra 
and R. L. Parsons; “A Surface Indi 
eating Pressure, Temperature and Flow 
Measuring Instrument for Logging Sub 
Well Conditions.” by M. B 
Riordan; and “Special Considerations 


surface 
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291 MEMBERS AND GUESTS ATTEND 
ANNUAL FALL MEETING IN LOS ANGELES 


in Predicting Reservoir Performance of 
High Volatile Type Oil Reservoir by 
Alton B. Cook 


Papers presented on the second and 
final day of the meeting included “Mud 
Loss to Formation Pores.” by Charles 
C. Wright and Carrol M 
“Mineralogical Studies of California 
Oil-Bearing Formations.” by W. ¢ 
Merrill. A. Grenall, P. G. Nahin and 
t. S. Crog “Iranian Gums as Treat 
ing Agents for Drilling Fluids.” by 
Iehillingarian and Carrol M. 
the 


Beeson 


Leorge 


Beeson: “Experimental Studies or 


Characteristics of Electrochemical Po- 


tentials Encountered in Drill) Holes.” 


by L. de Witte: and “Citizenship and 
the Engineer.” by A. C. Rubel 

Those responsible tor the success of 
the Los Angeles meeting are Marsh 


general chairman: N. van Wingen. im- 
mediate past chairman of the Pacifi 
Petroleum Chapter; R. 1 
gram chairman 
hibits: R. D 

ments; EF. A. Galvin, luncheon: John 
R. MeMillan, dinner dance: and J. 
publicity 


Parsons, pro 
Herman Schaller, ex 


Townsend, Jr.. arrange 


Alexander 


MISSISSIPPL SUB-SECTION 


Use of the MicroLog 


By Sam J. Poythress, Jr. 


The Mierolog was described at a 
Mississippi 


as a new electrical logging 


meeting of the Sub-Section 
tee hnique 
which measures the resistivity of a very 
small volume of material near the wall 
of the borehole by Aime Claudet. South 
east Area manager for Schlumberger 


in New Orleans 


In conventional electrical surveys the 
SP (self pote ntial) log is used to detect 
permeable zones and the resistivity logs 
are used to determine fluid saturation 
within the reck. The Microlog 


has five 
uses: (1) locate permeable zones; (2 
determine exact amount of permeable 
sand: (3) make detailed study of pay 
for repressuring or other secondary re 
covery; (4) help in completion prob 
lems: and (5) means of measuring in 


pl we effective porosity 


In Mic rol ogging three electrodes 
spaced one in. apart in a rubber pad are 
pressed against the wall of the bere 
hole with a pressure of 50 to LOO psi 


so that the eflect of the mud and the 


borehole are largely eliminated. In this 
manner two normal resistivity curves 
are measured simultaneously with spac 
ings of one in. and two in. These curves 
are influenced by a small volume of 


material near the borehole, the longer 
spacing being affected by the greater 


When the Micro 


Logging is opposite 


volume of materia 
i permeable 


bed. the smaller 


spacing is more t 
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fluenced by the resistivity of the mud 
filter cake while the larger spacing is 
more influenced by the invaded mate 
rial behind the filter cake which gives 
rise to a “departure” or separation be 
tween the two curves 

\ new scale for recording the Micro- 
Log has been introduced, 60 in 100 
ft. which enables a detailed study of 
each ft of pay and will detect changes 
only a few inches thick 

The MicroLog ean also be used to 
select sidewall coring points more eco- 
nomic ally 

J. K. Wright. Mississippi Oil and 
Gas Board, Jackson. presented Claudet 
to the members of the Mississippi Sub 
Section at a regular dinner meeting at 
the Inez Hotel, Brookhaven, October 
20. Wright is first vice-chairman of the 
Sub-Seetion and presided in the absence 
of H. B. Leeton. 

nominating committee was ap- 
pointed te choose a slate of candidates 
for 1951 with Sam Poythress, Gulf Oil 


Corp... Laurel, Miss.. chairman. Other 
committeemen are John Kiser, Lane- 
Wells. Natchez; Frank Kokesh, Schlum 
berger, Jackson; Jack Jackson. Sun 


Brookhaven: Eugene Burnet. Oil and 
Gas Board, Jackson: William Hunter. 
Natchez 


\ social meeting will be held in 


California Co., 
Jackson in early December and the 
nominating committee will repert their 


elections at that time 


November, 1950 
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DISCUSSION OF THIS AND ALL FOLLOWING TECHNICAL 


Discussion in writing (3 copies) may be sent to the Editor, Journal of Petroleum Technology, 601 Continental Building, 
Dallas 1, Texas, and will be considered for publication in the Transactions volume Petroleum Development and Technology. 
Discussion will close December 1, 1950. Any discussion offered thereafter should be in the form of a new paper. 


PAPERS IS INVITED 


THE EFFECT ON WELL PRODUCTIVITY OF FORMATION 
PENETRATION BEYOND PERFORATED CASING 


JAMES M. McDOWELL AND MORRIS MUSKAT, MEMBER AIME, GULF OlL CORP., PITTSBURGH, PA. 


ABSTRACT 


\ report is given of electrical analog experiments on the 
effect of casing perforation completions on well productivity 
for ideal uniform reservoirs under steady state homogeneous 
fluid flow conditions. Graphical results are presented for the 
effect of perforations of different densities and various degrees 
of penetration into the formation surrounding the casing or 
The latter which 


terminate flush with the casing to those which extend into the 


cement sheath. range from perforations 
formation a distance equal to the casing diameter. For the 
spec ial case where the perforations terminate immediately 
beyond the casing with semi-spherical protrusions the electri 
eal analog results correct and supersede previously reported 
theoretical calculations. It is found that the penetration of the 
perforations into the surrounding productive section may so 
increase the resultant productivity as to approach or even 


exceed that for open hole completions 


INTRODUCTION 


\ theoretical analysis of the effect of casing perforation on 


well completion, without additional penetration of the forma 
In this treatment the 


perforations were represented by mathematical sinks and no 


tion, was reported several years ago. 


explicit account was taken of the imperviousnes= to flow of 


dure was justified by consideration of the mutual interterence 


the casing in which the perforations were made proce 


between the sinks, which seemed to indicate that the analytical 
method automatically eliminated flow across the casing radius 
both further 


investigation and the electrical analog measurements described 


between the perforations. However, theoretical 


below showed that this assumption in the previously devel 
oped theory was not valid and that the calculated well capaci 
ties would considerably exceed the correct values 


Even if this simplifying assumption were retained tl 
eralization of the theory to situations where the perforations 


extend into the producing formation would be extremely 


Reference given at end of pape 


Manuasc ed in the office of the Petroleum B 


ript recei 


forations which d 
orted by R. A. How 
9 


2.1 


recently rey 
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difheult. On the other hand, the electrolytic model analog of 
this type of steady-state homogenous fluid system is, in prin- 


ciple, so simple that it has not been worthwhile to attempt to 


develop the exact analysis even for the more limited case of 


strict casing perforation. The whole problem has therefore 


been studied anew by electrical models te cover the range 


from holes in the casing which terminate flush with the casing 
surface to such as extend into the surrounding reck to a depth 
equal to the casing diameter. 

It is to be expected that the productivity of a well completed 


with casing radius*® ry, perforated with holes of radius 


and extending to depths d into the surrounding reck, would 
depend primarily on the dimensionless geometrical parameters 
r r 


. and . where r, is the 


Ra a a 


of the system, such as 


external boundary radius and a is the mean vertical separa- 
tion between the perforations. It will alse depend, of course, 
on the number of perforation lines or total perforation density. 
While such parameters automatically control analytical treat 
ments, it would require a very extensive series of model experi- 
ments to fully disclose their functional effect on the well pro 
limited 
variables sufhees to give the effects of interest. 
in the experimental study 


ductivity. For practical purposes, however, a rather 
range of the 
Accordingly 
casing diameter has been kept fixed+ at six in., the perforation 
or one-half 


me to eight per ft, 


reported here the 
diameter has been taken as either one-fourth in. 


in., their density has been varied from 
and their penetration inte the formation has ranged from zero 


to six in. with a primary sealing factor of one to six. 


EXPERIMENTAL METHOD AND RESEARCH 


Although electrolytic model experiments have been made 
for years, there still seems to be some question as to what set 
best this 


materials electrolytes 


of conditions will give the results, For reason a 


tried. 
Those chosen for the final experiments were copper electrodes 


This 


number of electrode and were 


ind a weak copper sulphate solution as the electrolyte 


been cemented with « uniform and im 


radius is to he interpreted 
com plete 
inifornm 


permeability 


producing section 


density and that the formation 


er, a uniform seale chanwze permits reinterpret- 
nts to correspond to a casing diameter of 12 in 
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A PHOTOGRAPH OF SEVERAL MODEL WELL SYSTEMS FOR 
PERFORATED CASING COMPLETIONS 


FIG. 1 


combination gave electrical stability and satistactory accuracy 
as established by a number of experimental checks with the 
eretical caleulations for simplihed systems 

The model consisted of a cylindrical tank four feet in diam 
eter with a plywood bettom coated with paraflin, and a stain 
less steel wall lined with thin copper foil about six in. high 
This tank was filled with a weak CuSO, solution to a depth of 
two in. (one Ib of CuSO, in 15.6 gal of distilled water). The 
open well was represented by a one in. dia. copper rod placed 
at the center of the tank. The well casings were represented by 
ene in. OD polystyrene tubing closed at one end. The pertora 
tions were represented by copper wire electrodes extending 
through the tubing. The copper wire and foil were cleaned 
with nearly concentrated nitric acid just prior te making the 
measurements. A General Radio Bridge type 6o0 \ was used 
in making the resistance measurements, with an external 1.000 
evele signal soiree 

The well models representing the well, where only the cas 
ing is perforated and no hole is made in the formation, had 
the ends of the wire electrodes smoothed off flush with the 
polystyrene tubing Models were made with 1, 2. 4 ind 8 
electrodes representing a corresponding number of perfora 
fiens per ft. A ratio of one te six related the model to the 
actual reserveir units, se that the two in. depth represents 
one ft. Various perforation patterns were used, but the results 
indicated that ne detectable 


apparent whether the perforations were all on one vertical 


variation im productivity. was 


line of the casing or evenly distributed areund it. In eact 
case. however, vertical symmetry was maintained so that the 
measurement would correspond to a horizontal laver of the 
eservoir one ft thick, representing a unit of symmetry in the 
composite system of arbitrary thickness. Perforations of one 
half in. dia were represented by No. 12 A.W.G copper wires 
(0.081 in. diat and one-fourth in. dia. perforations were repre 


sented by No. 18 copper wire (0.040 in. dia 


To represent wells in which the pertorating bullet or chat 


produced a hele in the formation extending bevond the casing 
and cement sheath models were made in which the wire elec 
trodes protruded herizontally out from the tubing a corre 
sponding distance Models were made with semi-spherical 
protrusions only ind other with the wires extending one 
and one m 


fourth in. one-half in which correspond to ratio 


of one-fourth, one-half and one with the wing diameter. A 
*While prot f the » he 
ght variation 
be of new! me ‘ 
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photograph of several of these model well svstems is repre 
duced in Fig. | 

It was assumed* that the flow would be essentially radial 
in the reservoir at a distance from the well corresponding to 
the radius of the tank 


It is necessary then to add to the resistance measured for each 


This distance was equivalent to 12 ft 


model the value of the calculated resistance for the area be 
vend the tank extending to the radius of drainage. which was 
chosen as 660 ft. as used in the previous theoretical calcula 
tions. The ratio of the productivities for any perforation pat 
tern te that of the uncased well will be equal to the inverse 
ratio of their total resistance measured or calculated to the 
radius of drainage 

lf RK. equals the measured resistance in the tank of radius 

RK. equals the total resistance to the radius of drainage + 
expressed in units of the model, and RK. equals the resistance 
between the radius of the tank and the radius of drainage 
then 


R R 


p log 
(2) 
2rh 
where the resistivity of the electrolyte and A is it~ thick 
ne 
kar the open or uncased well 
log 
R (3 
rh 
ind 
p lows 
K (4 


L-~ing the measured value of resistance of the tank, with the 


one Wm hia copper electrode. oft 41.5 ohms. the value oft p a> 


calculated from Equation (4) $42.2 ohm-cm. From Equa 
tion (3) we find R 84.4 ohms, and trom Equation (2) 
R 12.95 ohms. The ratio of the productivities of a cased 
well with a given pattern of perforations and the open well ix 
theretore given by 
R (open well } 
R.. +R R,,, + 42.95 


The ratios thus caleulated are plotted in Fig. 2 for one-half 
n. dia perforations and six in. dia casing. and in Fig. 3 for 


mne-fourth in, dia perforations and six in. dia casing. By 


=| well diameter _ 


iDenetration 
if T 
wel igrometer 
).6} ~ + + col per 
spnet 
ly 
| 


» 
wn 

J 
@ 


Perforation Density-holes/ ft 


FIG. 2 THE EFFECT OF THE PERFORATION DENSITY ON THE PRO 
DUCTIVITY OF PERFORATED CASING COMPLETIONS, WITH VARIOUS 
PERFORATION PENETRATIONS INTO THE PRODUCING FORMATION 
QQ PRODUCTIVE CAPACITY OF CASED AND PERFORATED WELL 
PRODUCTIVE CAPACITY OF UNCASED WELL) CASING DIAMETER 
SIX IN. PERFORATION DIAMETER ONE-HALF IN 
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trations” 


and are the 


tances to one-twelfth instead of one-sixth and 
R,. Ry and the ratios Q Q.. the curves of Fig. 4 were obtained 
for one-half in. dia perforations and 12 in. dia casing 
this scale transformation must also be applied to the perfora 
tion density, the original data of Fig. 3 apply only to perfora 
tion densities as high as four per ft. The reealeulated curves 
have therefore been extrapolated for the higher perforation 
densities, as indicated by the dash segments in Fig. 4 
Replotting the data of Figs. 
densities while varying the formation penetration the 
of Fig. 5 are obtained. Here the depth of the perforation has 
been expressed in units of the casing or cement sheath diam 


trate the cas 
is slightly less for the larger diameters. The reason is that 


changing the ratio between the model and the reservoir dis 


recalculating 


* Since 


2 and 3 for fixed perforation 


curves 


eter to provide a dimensionless measure of this parameter 
Along the ordinate axes are plotted the relative productivities 
for the perforations terminating flush with the 
formation surface. For plotting purposes the data for the semi 
spherical protrusions were arbitrarily assumed to have “pene- 
equal to the perforation diameter divided by the 


casing oF 


casing diameter 

To show the relative effect of the casing diameter on the 
well productivities, the basic data have been further replotted in 
Fig. 6. The solid curves are for a six in. dia casing (well bore) 
same as the solid curves of Fig. 5 
curves are for a 12 in. dia casing, but all other parameters 
are the same. It will be noted that, except for nearly zero 
penetration, the relative productivity for the same relative 


I he dashed 


penetration increases with the casing diameter, but this is 
largely the result of the penetration into the formation being 
greater in actual depth. Where the perforations merely pene 


ing and cement, the relative productivity QQ 


1.2 


0.8F- 


0.6) 


0.4 


] | if | | 


well diometer 


| 
| 
| diameter 
| | =\/2M 


0.2 
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THE EFFECT OF THE PERFORATION DENSITY ON THE PRO 
DUCTIVITY OF PERFORATED CASING COMPLETIONS, WITH VARIOUS 
PERFORATION PENETRATIONS 
PRODUCTIVE CAPACITY OF CASED AND PERFORATED WELL 


INTO THE PRODUCING FORMATION 


CAPACITY OF UNCASED WELL). CASING DIAMETER 
ONE-FOURTH IN 


oe *This conversion can also be made by applying the ime 

low 

( ) ag 

log re/re 

' 

log « 

( ) 
where GQ s the relative productivity for a knowr nse ! 
to a drainage radius r wel! radius r perforation radiu pe t 
penetration d, and perforations per ft: and (@ the elati 
productivity for r re r oe, and «ic, where is the mmor ‘ 
ing factor 
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Perforation Density -holes/ft. 


FIG. 4 THE EFFECT OF THE PERFORATION DENSITY ON THE PRO 
DUCTIVITY OF PERFORATED CASING COMPLETIONS, WITH VARIOUS 
PERFORATION PENETRATIONS INTO THE PRODUCING FORMATION 
QQ PRODUCTIVE CAPACITY OF CASED AND PERFORATED WELL) 
PRODUCTIVE CAPACITY OF UNCASED WELL). CASING DIAMETER 
12 IN.; PERFORATION DIAMETER ONE-HALF IN. DASHED SEGMENTS 
ARE EXTRAPOLATIONS 


whereas the area of the perforation holes through which the 


fluid can enter the is the same in both cases, the area 
through which the fluid would enter the uncased well increases 


This results in a larger open hole 


casing 


diameter 
the 
For the same reason, the relative produce- 


with increasing 


productivity Q. for larger size well, but a smaller value 
for the ratio vd 
tivities for fixed absolute depths of penetrations will be some- 


what smaller for the larger casing diameters 


DISCUSSION 


the results 


relative 


most significant implication of 
Fig. 2-4 is the marked 
productivity resulting from even limited degrees of extension 


An 


appreciable increase is indicated even for the simple extension 


Perhaps the 


plotted in increase in well 


of the perforation holes into the producing formation. 


of the flush perforations so as to have nothing more than semi 


spherical protrusions.* Moreover, as the formation penetra 


tion is increased, the resultant productivity, for densities of 
four per ft or greater. approaches and may even exceed that 


for the open hole completion However. as wte he expected, 


the added gains from increased penetration continually de- 
cline. so as to give an asymptotic character to the curves of 
relative productivity vs. penetration as indicated in Fig. 5. It 


will be noted alse from Fig. 5 that whereas the well produc- 


tivity is quite sensitive to the perforation radius at zero or 


low penetration depths. at high values of the latter the per 


if uniform. becomes of Little importance 


the effect of the that 


formation beyond the steel Casing are strictly 


foration radius 

Te check on 
penetrating the 
uniform, several additional experiments were performed using 


assumption the holes 


uniformly tapered perforation electrodes of one-half in. equiv 


alent diameter at the casing. It was found that for a perfora 
tion density of one per ft. the tapering would reduce the rela 
ive productivity by 9.1 and 12.2 per cent for penetrations of 
25 per cent and 100 per cent of the casing diameter respec 
tively. The corresponding reductions for a perforation density 


For still 


of four per ft were 4.7 and 9.0 per cent respectively 


*The 1 ou mentioned theoretical treatment, which referred to 
h perforati va relative productivities exceeding those indicated 
1 4 by 0 per cent. depending on the perforation density 
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Penetration depth in units of wel! diarneter 


FIG. 5 — THE EFFECT OF THE DEPTH OF PERFORATION PENETRATION 
INTO THE FORMATION SURROUNDING THE CASING ON THE WE! 
PRODUCTIVITY FOR VARIOUS PERFORATION DENSITIES QQ 
PRODUCTIVE CAPACITY OF CASED AND PERFORATED WELL PRO 
DUCTIVE CAPACITY OF UNCASED WELL) CASING DIAMETER Six 
IN_; PERFORATION DIAMETER ONE-HALF IN PER 
FORATION DIAMETER ONE-FOURTH IN 


perforation densities the effects of the hole tapering 
While other 


of the extended perforations could be visualized, these speciti 


higher 


would be even lower variations in the 


geometry 


results indicate that for practical purposes the uniform per 


foration charts of Figs. 2-4 should suffice to give at least a 
semiquantitative relative evaluation of the various perforation 
programs which might be considered for actual well com 


pletions. 


Phe results presented here are essentially empirical. and do 
net reveal the full scope of the dependens e of the well pro 
ductivity on the basic dimensionless parameters of the pro 
ducing systems. From a practical standpoint, however. the 
ranges of variables covered in the experiments span the cond: 
tions corresponding to actual well systems in which the per 
forations are uniformly distributed over the whole producing 
formation. With the absolute the 
Well productivities, it is to be noted that if the perforations 


just penetrate the casing or cement sheaths the need for rela 


respect to magnitudes of 


tively high perforation density is even greater than had been 
previously indicated by the theoretical calculations, However 
if the perforations can be extended for appreciable distances 
into the producing formation productive capacities approach 


hole should 


moderate perforation densities. On the other hand. it is to be 


ing those for uneased obtained even for 


emphasized that the gains indicated by Figs. 2-5, either by 


increasing the perforation density or penetration, are to be 
expected only if the cementing of the casing has provided a 
perfect seal. If channels have been left in the cement sheath 
evena single pertoration opening inte suc h ‘ hannels will wive 
high well capacities which may not be appreciably increased 


by additional perforation 


ACKNOWLEDGMENT 
The authors are indebted to Ro D. Wyekoff for he Iptul sug 
gestions in choosing the optimum conditions for operating the 
electrical analogs, and to P. D. Foote. executive vice president 
of the Gulf Research and Development Co. for permission to 


publish this paper 


REFERENCE 


lL. Morris Muskat (1943) 


Trans 


312 


THE EFFECT ON WELL PRODUCTIVITY OF FORMATION PENETRATION 
BEYOND PERFORATED CASING 


PETROLEUM TRANSACTIONS, AIME 


- 4 4 
~ 
3 + 4 
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FIG. 6 THE EFFECT OF THE DEPTH OF PERFORATION PENETRATION 
INTO THE FORMATION SURROUNDING THE CASING ON THE WEILL 


PRODUCTIVITY 
PRODUCTIVE 
OUCTIVE 
SIX IN 
ONE HALF IN 


FOR VARIOUS PERFORATION DENSITIES Qe @ 
CAPACITY OF CASED AND PERFORATED WELL) (PRO 
CAPACITY OF UNCASED WELL CASING DIAMETER 
CASING DIAMETER 12 IN; PERFORATION DIAMETER 

FOR ALL CURVES 


DISCUSSION 


Ry Ro 1. Howard, Department of Physi 

otf Oklahoma, Norman. Okla 
It is indeed fortunate that this excellent paper appears at 
this time is the data presented here complement those pre 
sented by Watson and myself. Our data cover the range of 
penetration trom zero to slightly over one-third the casing 
liameter, while the data presented bere have a gap between 
ere and penetration of one-fourth diameter but 
, on te a penetration of one casing diameter Phe auther- 
il<o give data on one-half in. holes in SIXN-IN. Casing. a Case 


shich is net covered in our paper 
It is gratifving to find that there igreement between 


e experimentally determined pemts in the two papers The 
elative productivities obtained for six-in. « ising with one 
in. perforation however, show that the approximate 


ealing equation which we found to be valid for flush per 


foration gives results which are somewhat high for deeper 
penetration. If one uses the <« aling procedure of MeDowell 
ind Muskat (which is an exact. rather than iIpproximate 
procedure, but whieh alters the vertical distribution 
perforations) ta convert our data for one-half in perfora 
ns in ising te one-fourth in. perforations six-ir 
ising the results agree well with those shown in Fig 
except in the region between zero penetration and a pene 
ition e-fourth casing diameter. In general. our data 
mdicates that the interpolated seetions of the curves in Fig. 5 
fo fet rise quite steeply enough, or in other words that the 
tial | f penetration is even slightly more in portant than 
ndicated by this figure. This may indicate that the arbitrary 
al 


zn! penetration equal to the perforation diameter 


-pherical 


perforations ts 


net satisfactory. The, extrap 
lated portions of Fig. 4 are confirmed by our results out te 
vert lepth of one-third casing diameter 

Rel preductivities greater than one which were pre 
paper. have actually been found here for the 

reater deptl {f penetration. Tt interesting te note that the 
| etween the results obtained by MeDowell) and 
Muskat and surselves vary by little more than the exper 
nentalerrer involved in the measurements in spite of the fact 
hat tl nd rather than flat-ended penetration elec 
ile we sed. ther electrodes were about 2.5 per 

det ed ind their eight electrode distribution is ir 
two lavers rather than a single hor vontal lave 
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ABSTRACT 


Reasons are given for using a Boyle’s-law poresimeter in 
conducting core analysis for either routine or research pur 
poses. Among other things, it is pointed out that such a 
porosimeter permits the measurement of all basic properties 
on the same sample. thereby eliminating the sources of error 
inherent in the use of adjacent samples. References are made 
to investigations of gas adsorption on various porous materials 
to show that the use of helium in Bovle’s-law porosimeters 
reduces to negligible proportions the error due te the adsorp 
tien or desorption of the operating gas 

Two Boyle’s-law instruments are described. which permit 
accurate and rapid measurements of porosity. Schematics 
sketches and explanations are included, along with derivation- 
of equations required in pertorming precise determinations 

Summaries of data obtained during calibration are tabulated 
and analyses of the data are presented as indications of the 
precision and accuracy of each device. Comparisons are also 
shown for measurements made with each of the instruments 


on the same test pieces and cores 


INTRODUCTION 


An accurate porosimeter, operating on the principle of 


Bovle’s law. is of considerable value in the analysis of cores 
for either routine or research purposes This is due primarily 
to the facet that the measurement of porosity with such an 
instrument leaves the sample free of contamination by any 
liquid. 

When used in conjunction with an extraction apparatus 
for determining oil and water saturations, a Boyle’s-law poros 
imeter permits the measurement of all basic properties on the 


same sample. This eliminates the sources of error inherent in 
the use of adjacent samples, or the necessity of determining 
porosity after all other properties have been obtained 

Large errors may result from combining measurements 
made on adjacent samples in order to obtain a single prop 
erty. This type of error is definitely involved when oil and 
water are measured with one sample and the pore velume 
is measured with an adjacent one. Furthermore, the source 
of error would be present to some extent, even if the inalyst 
could choose the samples so they were truly adjacent from 


1 geological standpoint. 


The use of adjacent samples in reutine core analysis alse 
necessarily decreases the probability of correlating core prop 
erties. For example. the chance of correlating the rreduc 
ible” interstitial-water saturation with permeability. is bound 

i ape 
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to be greatly reduced by measuring these properties on 
‘adjacent” samples 

For research purposes, amplification is scarcely required 
concerning the greater flexibility of a method for measuring 
porosity which leaves the core free of contamination by any 
liquid. Even under those circumstances which require that 
the core be saturated with a liquid, a previous measurement 
of porosity with a gas is useful in determining the degree of 
saturation that has been attained in the process. 

Furthermore, for comparable accuracy, porosity usually 
may be determined more rapidly with a gas than with a liquid 
This advantage of the Bovle’s-law instrument is most out 
standing when the determination time is compared with that 
required in obtaining porosity by evacuation of the core 
followed by saturation with a liquid of known density 

Several porosimeters which operate on the principle of 
Boyle's law have been described in the literature. No 
comparison will be attempted between those instruments and 
the ones described herein 

Before helium gas became readily available, Boyle’s-law 
porosimeters were subject to an appreciable error due to the 
idsorption of the operating gas on the surface of the core 
solids. There is considerable direct and indirect evidence in 
the literature to support the contention that the adsorption 
of helium on porous solids is negligible at room temperature 

In discussing the use of Boyle’saw porosimeters, Washburn 
ind Bunting’ stated that “for most ceramic bodies dry air 
is a satisfactory gas, but hydrogen will be required in some 
instances. Helium could, of course, be employed for all types 
of porous materials at room temperatures of above.” Howard 
and Hulett” obtained evidence that the adsorption of helium 
was negligible at room temperatures, even on activated cat 
bon: for the density measured with this gas was unaffected 
by changes in pressure or by changes in temperature fron 
25°C te 75°C. For oil-well cores, Taliaferro, Johnson, and 
Dewees obtained lower porosities with helium than with air 
but apparently did not study helium adsorption 

From the work of these investigators, it follows that the 
use of helium in Boyvle’s-law porosimeters reduces the error 


due to g 


ras adsorption te negligible proportions This makes 
it possible to construct instruments which permit the deter 
mination of porosity with (1) a high degree of accuracy 


(2) with great rapidity, and (3) without contamination. 


THE KOBE POROSIMETER 


The fundamental design of the Kobe Porosimeter was 
developed by Kobe. Ine. which firm built about 12 of the 
mstruments during 1936 and 1937. Since that time, seven or 
eight more have been constructed with their permission, mak 
ing a total of about 20 that have been put into operation. 
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In this the bulk from 
the volume of mereury displaced by the sample, whereas the 


porosimeter, volume is determined 
velume of sand grains and disconnected voids depends upon 
the volume of a gas displaced by the sample 

Although many modifications have been made in the design 
method of method of the manner of 
application of Boyle's law has remained the same. That is 
Pd PV... the pressure is 
at that of the room, the initial volume J} 
pressure P is fixed at 
smaller volume is 


calibration, and use, 


in the relation fixed 
the final 
and the final 


initial 
hosen 
a definite higher value 


measured. However. volume differences 


instead of volumes are actually determined, as shown in the 


Appendix 

The Appendix contains a detailed description of the device 
including the method of operation and accuracy of results 
As indicated there, bulk volumes of steel balls of 
15 ce may be measured very rapidly 
O5 


from 5 to 
with errors which should 
this 
with errors which should 


not exceed per cent. Sand-grain volumes in range 


may be measured almost as rapidly 
not exceed 0.1 The 


does 


per cent thove value for the accuracy of 
bulk the effect of 
penetration of mereury into a core nor the effect of trapping 
air With these limita 
mind and applying these figures te differences in 
bulk 5.00 ee and a sand 
grain volume of 4.00 ce should vield a value for porosity of 
20.0 © O.5 per cent 


measuring volume not inelude any 


around a core, during a determination 


fiens an 


porosity, a core with a volume of 


Various users of the Kobe Porosimeter have made modifi 


Cations in the original design of the instrument. Several of 


these have been enumerated in the 


Appendix 


THE OILWELL RESEARCH POROSIMETER 


Despite the many modifications that have been made in the 
design method of calibration use of the Kobe 
Porosimeter, there were several reasons for developing a new 
Mstrument 

Chief among these was the amount of manual labor involved 
im making the changes in the cell 
during a For a number of consecutive 


Measurements the process becomes suthciently tiring that one 


ind method of 


necessary volume of the 


determination large 


laboratory designed equipment for changing the volume me 
chani ally 
Meter considerably more complex 
without trial 


However the device would have made the perost 


<> the idea was abandoned 
actual 

Another consideration invelved the belief that 
sive 


ad less expen 


instrument might be developed, which would be quite 


useful for many production laboratories 


Kobe 


Stevens 


the 
Coberls 


mstrutment 


An analysis of Porosimeter 


that 


original Hydrogen 
described by 


modifica 
should 


During the time since construc 


and indicated 


tions im chietly te increase accuracy 


vield an excellent porostmeter 


tion of the Kebe Hydrogen Porosimeter, much more accurate 


gauges had been made available. and it was believed that the 
accuracy of the stock item might be increased still further 
In addition, Coberly and Stevens had observed that decreasing 
the volumes of the chambers would increase accuracy 

The Oilwell Research Porosimeter was developed along 


these lines ising the iple of the original Hydrogen 
That is. in Pi Pi the 
the initial 
final 
on a bourden tv 
the 


diminished by the 


Porosimeter the relation initial 
value 


the 


is fixed at a detimite 
that of the 
(or its equivalent) is 
and the 


plus the volume of 


pressure P volume 


is fixed at first chamber lower 


pressure 


measured gatige 


final volume F. is the volume of first chamber 


the second chamber 


sand-grain volume As explained in the Appendix, however 
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FIG. 1 — SCHEMATIC SKETCH OF KOBE POROSIMETER 


this 


Bovle’s law 


volumes obtained with instrument are not 


sand-grain 


caleulated with use of 


The Appendix contains a detailed description of the instru- 
ment, including the method of operation and accuracy of 
results. As substantiated there by a statistical analysis of the 
calibration data, the design and method of operation permit 
very rapid measurements of sand-grain volumes from 4.0. ec 
to at least 13.5 ce. with errors which continually decrease in 
this range trom + 1.) per cent to © 0.2 per cent 

Transforming these limits to differences porosity, a core 


with a sand-grain volume of 12.00 ce and a pore valume of 
3.00 co should vield a value for poeresity of 20.0 0.2. per 
cent, providing the sand-grain volume were measured in the 


instrument and the bulk volume were known exactly. Under 
the same conditions, a core with a sand-grain volume of 
100 ce and a pore volume of 1.00 ce should vield a value for 
porosity of 20 * 0.9 per cent. Single measurements should 


be within these limits 90 per cent ef the time. and the limits 


could be still further reduced by using the average of several 


Measurements 
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APPENDIX 
THE KOBE POROSIMETER 


Description and Operation 


\ schematic sketch of one of the instruments is shewn on 
Fig. 1. The dead-weight gauge 4 slides inte a closely machined 
eylinder and rests on the surface of a quantity of oil confined 
in the chamber B just above the valve Do The oil in the 
chamber is connected by the tube € to the oil reservoir Ein 


a plastic walled chamber. Pressure exerted on the surface o 


the reservoir is transmitted by the oil, through the tu 
the dead-weight gauge. The lower portion of the instrument 
that 


contains mercury, the quantity of which is adjusted 
the micrometer barrel H reads approximately zero when the 
mercury level G is raised to the mark F in the tube centered 
in the plastic walled chamber. Turning the micrometer 
actuates the piston / inside the horizontal evlinder which 
raises or lowers the mercury level (shown at G) and the dis 
placement volume is measured on the micrometer to O00] ex 
The tube centered in’ the plastic walled chamber opens 
through the valve D to dried air at atmospheric pressure. and 


is also connected to the air space above the reservar 


1-2 > 


J H 


SKETCH OF OILWELL RESEARCH POROSIMETER 


FIG. 2 — SCHEMATIC 
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Determination of Constant trom Operation 
of Kobe Porosimeter 


Table | 


R K R R A 
85.000 10.02 11.095 1.343 
70.000 16.210 0.000 11.095 i341 
50.000 11.09 10.000 8.546 1.342 
0.000) 1.095 20.000 $.438 1.342 
10.000 0.000 $.438 1.343 


For correct operation of the porosimeter, it is essential that 
floating position of the gauge be accurately reproduc ed 
This may be accomplished by projecting, on a screen, the 


of a pointer mounted at the center of the gauge. The 


image 
sereen may be so situated that the movement of the gauge 


is magnified more than ten fold by the motion of the image 


To insure free motion of the gauge at the floating position 


~ rotated by a jet of abr of constant direction and intensity 


Derivation of Equations for Determining Constant 
and Measuring Porosity 


Considerable ditheulty was experienced in obtaining repro 
ducible values of the porosimeter constant by the method 
‘ rivinally provided Accordingly the author derived the rela 


tions given below and helped develop the following method 
measuring porosity 

In determining the volume of sand grains (and disconnected 
oids) J the gas is compressed from barometric pressure 
P. to the flouting pressure P, by rotating the micrometer 
barrel from some chosen initial reading R to a reading A’ at 
which the dead-weight gauge floats. The sample is then placed 


in the instrument and the process repeated by starting at the 


une initial reading and obtaining the final reading R 


Phe total volume occupied by the gas when the micrometer 
reading is at Ro may be represented by the symbol B. The 


ipplication of Boyle's law to the above operations then vields 
the following relations 

PAR PB 

R R PAB R R 


Flimination of Band R from these two equations gives 


The bulk volume i- equivale nt te the difference between the 
micrometer readings made at barometre pressure when the 
been foreed up to the reference line. with and 


Denoting the bulk volume by AR R 


mercury ha 
without the imple 


the porosity becomes 


p 


the 
porosity may be computed from the barometric pressure and 


thre 


This equation shows that, providing P, is determined, 


micreat 


which aet on opposite directions 


bquating 
the floating dead-weight gauge vields the relation 

PA d 
sectional area of the piston u 


where 1 represents the ere 

vnifies the weight of the gauge and cos d corresponds to 
the cosine of the angle by which the piston deviates from the 
vertical. Since 4. Wand cos d can be determined with 

siderable curacy, the expression permits the evaluation 
of P kor ex imple the measured values. P 14.64 pr 

om of He at 32° 1.794 Ibs. diameter of 
pistor O.377 ind the assumed value cos d 1.000 
ead 7.04 pst 6924 atm absolute) ind K 
P./(P,-P | PW 1.34] 
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Table Il Data Obtained by Kobe Porosimeter ky iations for Determining Constant and Measuring Porosity 
with Test Pieces and Cores The figure given with each sample indicates the diameter of 
the sphere or evlinder 
Sample R, RK R.”-R K Calcul ble 
a” ball 13.841 8.060 >.781 823.723 19430) 4.293 aleulations made from the original data of Table lave 
a” ball 15.166 8.063" 103 «24.718 5.288 been given in Tables IIL and IV. The bulk volume FV, is the 
1'y” ball 20.349 8.065* 12.284 28.579 19.430% 9.149 volume of mercury displaced by the sample. whereas is 
19” evlinder 20.131 8.068" 12.063 28 ro 19.430° a the volume of the solids and disconnected voids. as determined 
core 17.603 8.070 9 533 25.442 94400 6.0 
8073" 11.793 A 660) by Bovle’s law. The differences, AV... Ab and P. between 
1” alundum 2144 B0OTT* 13.35 25.934 19.434" 6.500 each pair of measurements of the bulk volume. the selid vol 
1'y” alundum 23.048 8.080" 14.968 28.288 19.436° 8.852 ime, and the caleulated values of porosity serve to indicate 
13.855 8.080 5.775 23.740 19.445 4.305 the magnitude of variations in measurements made with the 
= ball 15.187 8.080* 7.107 4.734 
nstrument 
14” ball 20.358 8.080% 12.278 28.584 9.152 
Iya” evlinder 20.133 B.0R0* 12.053 28.369 8.938 The total volume occupied by the gas when the micrometer 
core 17.610 8.080 9.530 25.432 6.002 reading is at mav be represented by the <vmbol ¢ The 
1” core 19 8.083" 26.142 19432" 6610 
1” alundum 13357 25.929 19.435° 6.494 “PPlication of Boyle's law to the above operations then yields 


I'y” alundum 23.046 8.088 14.958 28.280 19437) B84 the following equations 


Note: The constant was measured before and afler the te by ne Fett R Rv) | 
values of Ry and of and 50.000 The value obtained f on af fror 
ti’ and RB.’ were 19.418 and 14.38% before the tests, and 19.4 Elimination rom these two relations give 
and 14.495 after the tests. Each of these sets of results yields a P,/P, (R,-R.» R R or 


for th natant 


AK 


A second method of determining the porosimeter constant (R,-—I 


depends upon the operation of the instrument. With no sample 


present, the air is compressed from barometric pressure to 


Determination of Porosimeter Constant 


the floating pressure by movement of the micrometer barrel 


from RK, to Ro, and similarly, from a different initial reading 


Determinations of A at various initial settings of one pores 


R woe RI’ meter, for P 75.9 om of He at 32°F, have been recorded 
The constant was also computed from operations of the in Table I. 
: porosimeter at other values of the barometric pressure \r The volumes of the steel balls were known to 20.003 c« 


P, 75.6 em of Hg at 32°F. the caleulated values of Ao were from measurements made with a micrometer to *O.0001 in 
1.340, 1.340 and 1.339. At P 75.5 em of He at 32°F. the Accordingly, Table IV) indicates the 


values were 1.338 and 1.338 


errors invelved in meas 


uring such test pieces with the instrument. It appears from 


The last five values of the constant average 1.339 with ar the table that bulk-velume measurements were 0.5 per cent 
average barometric pressure of 75.56 em of Hg at 32°F. while tow high, while solid-velume measurements were within 0.1 
thee of Table [average 1.442 with a barometric pressure of per cent of the known values 
75.9 em of He at 32°F. These figures vield a grand average The above statement for the degree of accuracy of meas 


ol A LS at P 75.7 em of He at 32° This agree uring bulk volume does net include the effect of anv pene 
quite satisfactorily with the value of 1.341 caleulated from tration of mercury into a core nor the efleet of trapping air 
the weight of the gauge and the diameter of the piston. Fur round a core. during a determination. With these limitations 
thermore, the variation in the determined values ot the con in mind and transforming the above figures to differences i 
stant, with baremetric pressure, agrees with the expression porosity, a core with a bulk volume of 5.00 ce and a sand 


derived above. grain volume of 4.00 ce would vield a value for porosity af 


20.0 = O5 per cent 
Accuracy of Kobe Porosimeter 


Modifications in Design of Kobe Porosimeter 
To obtain an indication of the precision and accuracy of 


the Kobe Porosimeter, a pair of measurements was made on Various users of the Kobe Porosimeter have made modihi 


each of various test pieces and samples. Three steel ball gn of the instrument. These have 


bearings and one evlinder were included. Cylindrical core- been mainly to facilitate operation. as is apparent from the 
were also used. two having been drilled from California oil examples that follow 


sands and two from alundum. Helium was used as the oper 


Some users have replaced the dead-weight gauge by a Bout 

ating gas jon gauge. TI change also facilitates counterbalancing the 
The data have been recorded in Table IL with columns removable ip. which is the part above G in Fig. 1. Another 
headed by the svmbols ce fined in the seetion of Derivation of iver has moved the dead-weight gauge to the side of the 


Table 
Balk Volume 


Deviations Measurements with Kobe Porosimeter 


Solid Volure Por t Differences 
p 
Sample 


evlinder 12.06 12.053 1 ow ) 0 a) 0.002 01 
1” alundum 13.357 13.357 Ror 02 0.06 
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Errors in Measurements of Ball Bearings 
with the Kobe Porosimeter 


Table IN 


Avg.t Avg.t 
Dia Meas.* Bulk Solid 


of Vol, Vol., Vol., 

5.750 5.778 5.746 + 0.028 +049 0 
068 7.105 7.076 +0.087 +052 0.008 

lly 12.224 12.281 12.230 + 0.057 +04 0.006 0.0 

*The measured volumes of the ba ls were nputed fror 

nade with a m@ meter t oo ir 

Th bu ime and the average solid 1 

btained | averaging tt ws ni Tat 


instrument, connection being made bv a coil of tubing with 
-mall bore 

Portions of the threads on the cap and barrel have 
removed, so the cap may be dropped in place and tightened 
with about a one-quarter turn \ zero adjuster has also 
added by some, in the form of an adjustable reservoir of 


mercury attached to the main reservoir 


THE OILWELL RESEARCH POROSIVMETER 


Description and Operation 


\ schematic sketch of the Oilwell Research Porosimeter is 
shown in Fig. 2. 

It consists of the 12-in. gauge 4 connected to the imple 
chamber H through the needle valve A. Similar valves J and / 
are also in the line to control the flow of a ga ich as 
helium, into the gauge and to exhaust the gas from the sample 
chamber. This is equivalent to two interconnected chamber- 
with the Bourdon tube of the gauge and the connecting line 
being one, and the sample chamber and connecting line ‘ 
the other Valves V and \ have heen added since the orig ial 
calibration, to permit adjustment of the zero point by alterimyg 
the amount of either valve stem included in the sy-ter 

In operation, helium is foreed into the gauge chamber until 
the needle B oon the dial attains the “start™ position (100.00 
psi). as seen through the illuminated eve piece © mounted 


on a swivel attached to the gauge. This reading of the gauge 


~ 


is well as all others, is made while the attache 
is in operation, to eliminate the effeet of friction on the 
position of the needle. The gas is then expanded inte the 
sample chamber and the position of the needle is note 
reading. together with the calibration table, vields the volume 
of the sand grains and disconnected voids of the 
tained in the chamber 

The sample chamber may be opened or tightly sealed by 
means of the hinged voke G and the hand screw / These 
operations may be made very rapidly, as the thrust bearing / 
is so close to the top of the yoke that only three or four tort 
ot the screw are required. In addition the hinge aot the ohe 
is automatically stopped at the proper positior Der 
operation ts also increased by the presence ot the re ovable 


sample holder / 


The seal at the cap of the sample chamber 
in O-ring gasket. while metal-to-metal contact restrict- any 
change in the volume of the sample chamber 

The gauge dial has 360 graduations equally spaced throug 
out a range which is equivalent to 48 to 62 psi 
markings on the vraduations bear no direct relation to pre 
eure. The illuminated eve piece, with hairline, per 
the position of the needle to the nearest hall iWiston 


ing 


with no difficulty 
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Calibration and Accuracy 

The Oilwell Research Porosimeter was calibrated by means 
of chrome-allov ball bearings that had been measured to 
OAMMOT oan with a micrometer, Combinations of the ball bea: 


nes were used so as to increase the total volume in incre 
nents of about 02 ce throughout the range from 1.072 to 
10.970 ec. The range was similarly extended to 1 3.555 ce by 


sit combinations of the ball bearings with two steel 


This method of calibration minimizes errers due to devia 


tions of the is from the perfect gas law, as well as errors 


due to uncertainties involved in assigning a definite value of 
pressure each graduation on the dial and errors due to 
change n the volume of the Bourdon tube. All that is 


determine. with the desired accuracy, what sand 


volume is represented by each graduation on the dial, when 
the instrument is operated under the given conditions 

Readings made during calibration were corrected to a zero 
’ tot HW idding to the reading the difference between 


8.40 and the measured or interpolated zero point. The zero 
t the reading obtained when the helium gas is ex 
vanded into the empty chamber. This reading has been found 
hange gradually, during a series of measurements, trom a 
value not less than 8.20 to a value not exceeding 8.95, Since 
obtaining the data given in the tables the necessity of making 
the correction has been eliminated by installing zero adjusters 
ilko been found that the change in zere 


ied considerably, in a nen-thermostated 


the <vetem. It ha 


by removing the sample holder when the instrument 


The correeted readings were plotted against the ball vol 
il ificiently large to preduce a curve four 
eet in length. Curve readings were obtained by determining 
tre thi irnve the reading which corre ponded to the ball 
olume The diflerence between the corrects reading and the 
ve readin ive in indication of the accuracy to be ex 
pected from the instrument. Unfortunately, space permits 


including only the following analysis of the calibration data 


The differences between the corrected reading and the curve 


reading conform verv well te the normal curve of errors, and 


the standard deviation amounts to 0.073. Consequently, 90 pet 
cent of all readings made with the instrument in a similar 
manner should lie within * 0.12 units of the true reading 
This statistical anal of the 90 single readings made during 


libration is well supported by the pairs of readings of the 
taken on different days. Not a single one of the 
17 pairs of readings taken in this manner differs by more than 
units 

It was apparent from the data that the errors in readings 
re relatively independent of the volume of the test) piece 


\ecordingly, the percentage error increases with decreasing 


Table V Data Obtained by Oilwell Research 
Porostmeter with ‘Test Pieces and Cores 


Solid Selid 
Vol Vol 
) S10 5 
6, ”, On 
‘ »22 14.50 12.92 
1.9 1.600 12.00 
t 12.00 8.90 
41.80 8.65 
fu 3.00 11.84 00 11.84 
i ing th adjuster 
nina tt ec and just after 
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volume. Multiplying the deviation of = 0.12 by the rate of used in obtaining a measure of the accuracy of the Kobe 
change in volume with respect to reading yields at 12.210 « Porosimeter. Three steel ball bearings and one steel evlinder 


and 4.002 ec, for example, the respective differences of © 0.030 were included. Cylindrical cores were also used, two of 


econ © 0.25 per cent and * 0.044 ec or + LL per cent California oil sands and two of alundum. The data have been 
Fransforming these limits to differences in porosity, a core compiled in Table \ 
with a sand-grain volume of 12.00 ce and a pore volume of Table VI lists the deviations in measurements made with 
3.00 ce should yield a value for porosity of 20.0 + 0.2 per the Oilwell Research Bulkvolumeter and Porosimeter. while 
cent, providing the sand-grain volume were measured in the Table VIL shows the errors made in determining the volumes 
instrument and the bulk volume were known exactly. Under of the ball bearings by means of these devices. The deviations 
the same conditions a core with a sand-grain volume of ind errors are in keeping with the analysis made of the 
1.00 ce and a pore volume of 1.00 ce should vield a value wecuracy of the porosimeter. Space does not permit a discus 
for porosity of 20.0% 0.9 per cent. Single measurement sion of the bulkvolumeter 
should be within these limits of error 90 per cent of the time The measurements of the cores with the Oilwell Research 
and the limits could be still further reduced by using the Porosimeter and Bulkvolumeter have been compared in Table 
average of several measurements. VILL with those obtained with the Kobe Porosimeter. As seen 
A test was made of the accuracy of the device by measuring there, the differences are within the limits of the experimental 


the selid volumes of the same test pieces and cores that were errors that have been given for each of the instruments. ® ® 


lable V1 


Deviations in Measurements with Oilwell Research Bulkvolumeter and Porosimeter 


Bulk Volurne 


Solid Volume 


Vue 


Differences 


ball >» 728 7 0.05 0.069 0.05 + 0.68 
ball 120 7.051 7.08 7.08 O41 0.069 0.97 
ball 12.232 12.180 12.22 12.22 O41 0.052 o5l 
evlindetr 11.938 11.964 11.97 12.00 0.30 0.026 + 0.03 
core 492 9 497 8.12 8.12 14.45 14.50 + 0.005 + 0.05 
1” core 11.80 11.805 8.90 462 24.62 
1” alundum 13.292 8.65 44.92 0.026 0.13 
alundum 14.835 14.907 11.84 11.84 0.57 -O.074 + 0.39 


Table Vil 


Errors in Measurements of Ball Bearings with Oilwell Research Bulkvolumeter and Porosimeter 


Ave] 
Meas * Bulk Solid 

Diameter Vol Vol Vol 
of Ball 
in 
+ 
7.068 ORG O.O18 0.25 +O.17 
O.004 


Vill Comparison of Core Measurements Made by Kobe Porosimeter and by Oilwell Research 


Bulkvolumeter and Porosimeter 


Ave. Bulk 


Kobe on Kole OR 

core 953. $.12 14.4 0.037 1.29 
1” core 11.79 11.80 0.07 0.52 
1” alundum 13.35 13.305 8.68 i or 54.98 0.052 0.03 0.0) 
alundum 14.972 11.83 11.84 -0.102 0.01 0.61 
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PHASE EQUILIBRIA IN HYDROCARBON-WATER SYSTEMS 


Il — The Solubility of Ethane in Water at Pressures to 10,000 psi 


O. L. CULBERSON* AND J. J. McKETTA, JR.,** MEMBER AIME, DEPARTMENT OF CHEMICAL ENGINEERING, 


THE UNIVERSITY OF TEXAS, AUSTIN, TEX. 


ABSTRACT 

\ preliminary investigation Was 
made to determine the time required to 
attain equilibrium within the equi 
librium cell for this system. 

Experimental and smoothed data are 
presented for the solubility of ethane 
in water for temperatures of 100°, 160°, 
220°, 280° and 340°F at pressures to 
10,000) psia. 

The minimum solubility phenomenon 
disappears at 10,000 psia within this 
temperature range. 


INTRODUCTION 


As a continuation of the investiga 


tion of the behavior of hydrecarbon- 
water systems. the experimental data 


on the solubility of ethane water 
have been extended to 10,000 psia. The 
experimental apparatus, technique, ma 
terials, and analytical methods are es- 


sentially the same as previously 
reported, 


PRESSURE, LBS/SQ IN. ABS 


TIME-CONCENTRATION 
STUDY 
Prior to the initial determinations of 
solubility. in the ethane-water system. 
it was desired to establish the time 


} 340°F 
tewearch Development Co. H 
ville, Pa. | | || | @- WINKLER(4) 
** Associate Professor of Chemical Engineer ~ 
ing a2 04 06 10 20 40 
‘References given at end of paper 3 
Manuscript received at the office of the 
Petroleum Branch, March 14, 1950. The first MOL FRACTION E THANE x 10 
of this series of papers by the authors may be 


found on Page 1, Vol. 189, Trans, AIME, 1950 FIG. 1 — SOLUBILITY OF ETHANE IN WATER AT CONSTANT TEMPERATURE 
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PHASE EQUILIBRIA IN HYDROCARBON-WATER SYSTEMS 


it — THE SOLUBILITY OF ETHANE IN WATER AT PRESSURES TO 10,000 PSI 


necessary to ind 


agitate the liquid 0003€ 
vapor at equilibrium temperature and 
pressure im order te have equilibrium 
between the phases. This was done by ' 
bringing the equilibrium cell to the 00032) 
equilibrium temperature charging it 
with ethane to a pressure of 800 psia 
ind then charging with water te a pre- 
sure which was the same for each time 00028 
solubility determination. The tempera 
ture of the determinations was LOO F 
ind the pressure, having been 6.330 
for the first determination, was 30024 
maintained at this same value on each WJ 
subsequent determination, When the 
water was charged to the equilibrium L 
cell the cell temperature departed F 00020 
from LOO'R and a period of time aver 
yong about 40 minutes had te elapse 
before the cell came back to equilib 3 
rium temperature During this tine 20016 
the cell and its contents were not agi VU 
tated) When the system had returned < 
te equilibrium temperature. agitation © 
was started and timing was begun. The 00012) 
results of the time solubility determina 3 
tions are given om Table |. Reading a 
down a column in Table 1. the figures 
represent respe tively: t time of agi oo0o0ak 
tation fer the particular run: the time 
a which water was charged to the cell 
taken as zero: the time elapsing after 
charging the water and until the cell 00004 
returned te equilibrium temperature 
Where agitation was bewun the hours 
relative to vere time elapsing before 
igitation was stopped ind the selu BO 530 360 74 IAC 
bility determined for the particular run TEMPERATURE °F 
Since the ethane and water were in 
contact during the period when the FIG. 2 SOLUBILITY OF ETHANE IN WATER AT CONSTANT PRESSURE 
temperature was returning to the equi 
hibriam temperature. the time meas 
ured against the solubility. values deter tions toward a shorter agitation period Table Tl and in Fig. | along with data 
mined is net a true measure. Consider ) subsequent determinations the sys previously reported The data for the 
thle diffusion undoubtedly occurred tem was agitated tor three hours betore entire range of pressures are cross 
under the pressures invelved: however it sample was taken plotted in Fig. 2. From the curves in 
the technique used was ne you Figs. | and 2. the smoothed data are 
view of the fact that for the horter SOLUBILITY DATA presented in Table IIL It was neces 
runs, the svstem mav not have been at sary. te adjust the smoothed values 
equilibrium temperature when the de Phe solubility f ethane in water has previously reporte 1 for the lower pres 
sired time had elapsed. From Table 1 heen experimentally determined — for ure range in order to tie in the solu 
tomav be seen that equilibrium was temperatures of LOO). 160 220°. 280 bilities determined for the higher pre- 
ittuined within one hour after agitation ind pressures extending t« ures 
was begun. Regardle ft ndica 10.000 pia. These data are shown in 
The behavier of the ethane-water 
-ystem in the vaper-liquid regien as 
Table I Time-Coneentration Determinations for Ethane ino Water represented by Fig. 2 indicates a mini 
(1007 BL 6330 psial mum solubility zone at pressures t 
Klapsed Time. Hours ibeut 9,000 psia. Although there is ne 
Agitation maximum solubility indi ited in Fig 
Hours l for pressures above 300 psia, it seen 
Water Charged } 00 0.00 O.0 0.00) 0.00 easonable to expect a maximum in the 
Agitation Begun O67 1.6 obari irves at higher temperature 
Agitation Stopped nee the concentration of the solute 
and Sample Taken 1.17 i) bo 11.00 - zero when the solvent is at its satura 
Solubility, WF CH * LOO tion temperature and pressure. For ex 
Yn nple. water has a vapor pressure of 
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2.000 psia at a temperature ot 


ETHANE 635.821 Pherefore, although the 2,000 
—-— NAT GAS (2) psia isobar of Fig. 2 indicates an in 


creasing solubility with increasing tem 
peratures, al some temperature this ise 
bar must reac h a in order te 
approach zero at 635.82°F. The maxi 


mum concentrations at pressures below 


300 psia are shown in Fig. 2 and have 


been discussed earlier From Fig. 2 
one in see that the temperature at 


which minimum selubility eceurs on an 


WATER 


isobar decreases as the pressure for the 
isobar increases. Although the limited 
temperature range of this work pre 
vents the appearance of maximum selu 
bilities at pressures above 300 psia, one 
might expect that the temperatures for 
the maximum solubility would inerease 
is the pressure for the isobar increases 

The solubility ef ethane in water 
given on a volumetric basis in Fig. 3 
ind is compared to the data of Dodson 
and Standing’ for the solubility of nat 
iral gas in water. In Fig. 3 the solu 
bility is given in cu ft of the vapor 
ut 60°F and 147 psiad per bbl of 


water at the same conditions. The nat 


CU FT ETHANE / BBL 


ural gas used by Dodson and Standing 


contained 88.51 per cent methane and 
only 6.02 per cent ethane. The differ 
ence in the solubilities of ethane and 
natural gas in water indicates that the 


solubility characteristics of methane 


ind ethane are vastly different. As may 


220 5 7 he seen from Fig. 3. at 5,000 psia the 
TEMPERATURE ° olubility of methane in water may be 


ipproximately two times the solubility 


FIG. 3 — VOLUMETRIC SOLUBILITY OF ETHANE IN WATER REFERRED TO 60°F AND of ethane im water 


Table Experimental Values for the Solubility of Ethane in Water 


Pressure: Lb Sq. Abs 
Solubility: Mol Fraction CH 


Pressure WF CH Pressure WF OCH ressure WF WICH 
59 113 O.00008 | 2 123 0.000069! OOO00475 
110 O.0002040 196 0.00015 40 O.0001 300 0.0007 580 OO0026) 
0.000521 O.0O00417 O.00039) ) 0.000464 O.000770 
568 0.000647 7 0.000570 755 0.000560 73 0.000660 / 
1925, 0.00082 0.00089 0.000964 0,001 208 2605 0.001970 
5035 OOOLOTS 5 O.OOLOTE ) 1001132 O.001530 285 0.002480 
O00 L066 O.00T LOO OOOLTOS O.OO2515 
6330 0.001105 O.OOLLT 0.001329 O.O01B67 D5 0.002635 
0.003200 

0.004400 
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Mole Fraction CoH, x 10 

Pressure, psia 100° F 160°F 220° F 280°F 340°F 

200 0.328 0.173 O.144 0.15) 0.110 
©. L. Culberson for this investigation W0) 0.534 0.348 0.299 0.341 0.370 
600 0.667 0.478 0.449 0.528 0.620 
800 0.749 0.569 0.559 0.697 0.84) 
1000 0.793 0.628 0.647 0.825 1.039 
1250 0.822 0.683 0.742 0.962 1.236 
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RELATIVE PRODUCTIVITY OF PERFORATED CASING - Il 


ABSTRACT 


The effect of depth of 
penetration by casing perforations has 
been studied by means of an electro 
lytic model. It is found that the relative 
casing is 


formation 


productivity of perforated 
profoundly affected by the depth to 
which the formation is penetrated. The 
first in. of penetration is of especial 
importance 
was shown to agree with experimental 


A sealing equation which 


results at zero penetration is used to 
calculate the relative productivity of a 
scaled down casing with sealed down 


perforations. 


INTRODUCTION 


In an earlier paper’ the authors 


showed that the point sink representa 


tion of casing perferations is inade- 


Reference given at end of paper 
Manuscript received in the office of the Ic 


treleum Branch March 10, 1950 
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PERFORATIONS PER FOOT 

FIG. 1 — VARIATION IN RELATIVE PRODUC 
TIVITY WITH PERFORATION DENSITY FOR 
12-IN. CASING WITH 0.5-IN. DIAMETER PER 


FORATIONS FOR VARIOUS PENETRATION 
DEPTHS 
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quate. It was pointed out at that time 
that while the electrolytic model results 
were a marked improvement over point 
sink calculations, they still left a great 
deal to be desired in that the electro 
lytic model represented a case not re 
alizable in namely, a clean 
hole through the 
turbed formation on ‘the other side of 
Obviously. to be effective 


practice 
casing but undis 
the casing 
the perforation must penetrate a finite 
distance into the producing formation 
It was the purpose of the present inves 
tigation to find how the relative produc 
tivity of perforated casing varies with 
depth of penetration 

The term “depth of penetration = a- 
used in this paper refers to the distance 
penetrates the 


which the perforation 


producing formation. The amount of 


easing and cement penetrated is not 
taken inte account, a fact which is dis 
cussed more fully later. The “easing 


radius.” therefore, is te be interpreted 
as the radius of the boundary between 
casc. 


cement and formation wall. in 


where the casing is not in contact with 


the formation wall 


APPARATUS 


electrolytic 


setup was identical with that described 


model experimental 
in the previous paper except that the 
platinum electrodes were now allowed 
lucite evlinder by 
When 


eight electrodes were used. the unused 


to project from the 
varving amounts fewer than 
ones were covered with a coat of insu 
lating material to minimize disturbance 
to the 
runs made with the 


current flow-lines Comparison 
unused electrode- 
uninsulated showed that the 


values of QO QO. so obtained did not 


however 


vary by more than the experimental 
error from the values obtained with the 


unused electrodes insulated 
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RESULTS 


The variation of relative produetiy 
ity* with perforation density is shown 
tor various penetration depths from 0 
te 4.03 in, in Fig. 1. It will be seen that 
even one in. of penetration into the 
formation results in a huge increase in 
the relative productivity, Moreover. as 
the depth of penetration imereases, it 
becomes less and less advantageous to 
use large perforation densities, 800 per 
cent of open hole productivity being ob 
tained with only three 0.5-in. diameter 
holes per foot when the penetration ts 
ir 


*Relative productivity is defined here as the 
atio of the production throagh the perfurs 
tions t the production threugh an uncased 
hole of the same radius as the “casing radius 
This ratio does not correspond exactly to actual 
field conditions, for the comparisen between 
ates of flow in the cnsed and uncased hole 
sssumes the same pressure di 
he outer boundary and the well bore in enc! 
case. Since fluid friction will cause a pressure 
trop along the casing or tubing which is pre 
portional to the rate of flow. the pressure at 
the formation face will not be quite the same 


in the two cases 


Terential between 
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DEPTH OF PENETRATION INCHES 


FIG) 2— VARIATION IN RELATIVE PRODUC 
TIVITY WITH DEPTH OF PERFORATION PENE 
TRATION FOR 12-IN CASING WITH 0.5-IN 
DIAMETER PERFORATIONS FOR VARIOUS 
PERFORATION DENSITIES 
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FIG. 3 — VARIATION IN RELATIVE PRODUC 
TIVITY WITH PERFORATION DENSITY FOR 6 
IN. CASING WITH 0.25-1N. DIAMETER PER 


FORATIONS FOR VARIOUS PENETRATION 


DEPTHS 


Fig. 2 shows the variation of relative 
productivity with depth of perteration 
penetration for various perforation den 
ities from Lote & per tt From these 
curves it is evident that the initial in 
of penetration is, relatively, much more 
impertant than an additional in. of 


penetration 


The platinum electrodes used on this 
work had a conductivity about 2x 10 
times that of the electrolyte. so that 
they could be considered to be effec 
tively perteet conductors corresponding 
theretore 


no flow resistance 


te pertoration holes offering 


stances one would expect. trom theoreti 


uch cream 


eal considerations, that the produectiy 
ity would increase without limit as the 
depth of penetration is increased. The 
Hattening of the curves of Fig. 2 at 
the ireatest depth of penetration 


in 
indication that this expectation would 
be borne out by electrolytic model 
studies if the penetration depths were 
increased, Since the perforation hole 
does offer small flew resistance 
the productivity will, in actual practice 
ipproach i limiting value as the depth 
of penetration is mereased It is alte 


gether possible, however, that the pro 


ductivity from perforated casing ma 


exceed OO per cent of oper hole pre 
duction even when the tlow resistance ot 
the perforation hele is taken into ae 


count. This will certainly be true u 
the case of formations of low perme 
ability 

It has pre viously been shown that one 
may construct an approximate formula 
for computing the relative productivit 
of perforated casing when the 


sions of casing and perloration hole 


each & times those tor which the inia 
tion of relative productivity is knows 
The equation which Was Ww 


Where 
id the «ce ed relative pre 
ductivity 
ov is the relative productis 
iv wl vr ter 
certa ind perfor 
ithon rad 
the dramage rad for 
the Know cust 
ind is the isi id for 
the known case. Fig. 3. which shows 


the variation in relative producti 


vith perforation density for variou 
penetration depths tor 6-in. casing Ww tl 
in diameter pertor itieetin Wis ob 
tained from  caleulations ising the 


ihowe formula and the 


results shown in Fig. 1. Fig lL. using 
the results of the tleulations for Fig 
§ shows the variation in relat pr 

ductivity of casing witl 0.25-in 
diameter pertoration witt dept 
penetration if pertoratier ler 
tie 


CONCLUSIONS 


Since the curve 
vers teep for i pene 


tration, it will be seen that. if the per 
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FIG. 4— VARIATION IN RELATIVE PRODUC 
TIVITY WITH DEPTH OF PERFORATION PENE 
TRATION FOR 6IN. CASING WITH 0.25-1N 
DIAMETER PERFORATIONS FOR VARIOUS 
PENETRATION DENSITIES 


neability of the formation very near 
the well bore is in any way markedly 
reduced during completion of the well 
the effective depth of penetration will be 
reduced and the preductivity appre 

ihly lessened. Obviously anv plugging 
of the shot heles which results in ap 
preciable resistance to the flow of fluids 
through them will result in) markedly 
Finally the 
reminded that such electro 


decreased — productivity 
re ader 
Ivtie model studies as this represent the 
flow of a single. homegeneous, incom 
pressible fluid through isotropic 


permeable formation 
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HIGH PRESSURE WATER INJECTION FOR MAINTAINING 
RESERVOIR PRESSURES, NEW HOPE FIELD, 
FRANKLIN COUNTY, TEXAS 


ABSTRACT 


This paper presents a discussion of 
the pressure maintenance operations 
which were begun in the New Hope 
Field. Franklin County, Texas. in 1944. 
The preject has required the injection 
of extraneous waters at depths from 
7.300 to 8.000 ft with intake well-head 
pressures up to 4.000 psi in three dif 
ferent reserveirs the Bacon. Hill. and 
Pittsburg 

Reeords of oil and water production, 
water injection and the GOR have been 
kept for each reservoir and reservoir 
pressures were taken at regular inter 
vals. These data indicate that the Bacon 
Reservoir had ne apparent water en 
croachment up to the time of water in- 
jection. However, the Pittsburg and 
Hill reservoirs had some natural water 
influx but not sufhetent to prevent pres 
sures from declining below the bubble 
point. The Baeon and Hill reservoirs 
responded almost immediately to water 
injection, while the Pittsburg. which 
is the least permeable. has shown good 
pressure response only since August 
1948. 

The principle objective of the project 
has been to increase ultimate recovers 
Success of the project te date alse ha- 


resulted ino reduced lifting costs. Esti 


Heferetee yivet etd f pause 
Manuscript received in the office of the Pe 
leum Branch Septenbe 0, 


mates based on the initial water break 
through patterns indicate that the pri 
mary objective of substantial addi 
tional recovery will be accomplished 
and there is a possibility that the origi 
nal estimates of oil recovers with pre 


sure maintenance will be exceeded 


INTRODUCTION 


This pressure maintenance project 
was one of the earliest primary pres 
maintenance programs to be at 
tempted on a multiple zone field. There 
reservoirs inte 


are three producing 


which water is being injected for the 
purpose of maintaining pressure and 
increasing the ultimate recovers from 
each. This paper is limited in scope te 
an account of the development of the 
project. the pressure production rela 
fromship prior to the injection of water 
and the effect of water injection on the 
producing reservoirs Also discussed 


are the nature of the Mmyection svseten 


and the indicated result. on initial 
water break-through in the 


Reservou 


FIELD CONDITIONS 
Phe New Hope Field. whieh i de 
cated about miles 


Winnsbore 


hortheast 
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Franklin Counts is 


DeWITT, SEABOARD 


an elongated symmetrical anticline eon 
taining four known oil reservoirs. The 
reservoirs are of the Trinity group of 
the Comanchean or Lower Cretaceous 
period and are found in Table I 

The oil productive portion of each 
reservoir is not present ino all of the 
producing wells because their areas 
ind positions vary with respeet to one 
inother, Fig. | shows the relative posi 
tien of the four reservoirs and ilbus 
trates how seme wells could penetrate 
all four, while others are restricted te 


three. two. of perhaps one. de pending 
on structural location. The first three 
reservetrs contain undersaturated oil 
Phe deepest. the Elledge. has a primary 
gas cap. Although this reservoir covers 
a considerable area of the field. it has 
iovers thin section and a low order of 
permeability. Elledge producing wells 
have generally been characterized by 
an early increase in GOR. making it 
to recomplete them on other 
reservoirs. (At present. one well is com 
pleted in the Elledge. whieh is still pre 
ducing.) Beeause of the diffleulties en 
countered an producing oil from this 
reservoir, and the small quantity of oil 
tually pre-ent, future attempts at pre 
ducing it will probably be on a salvage 
basis during the later life of the pre 
gram. For this reason. the remainder 
of this pepeort will be confined te a dis 
cussion of the Bacon. Hill and Pin. 


bury reservoirs 
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Table | 


Reservoir 
Name 


Type 
Formation 


Bacon Oolitic Limestone 
Hill 
Pittsburg 


Elledge 


Sandstone 
sandstone 
Sandstene 


location of with 


The the 


respect to each other has been condu 


reservoirs 


cive to dual completions. Fifty-nine pro 
ducing wells have been drilled in the 
field to date; not included in this figure 
are two non-commercial Bacon produc 
ing wells, and one dry hole, each of 
which was converted into a water inje¢ 
tion well. Two wells which were drilled 
injection wells included. 
Three of the 59 producing wells have 


as are not 


been converted into water injection 


wells, making a total of 56 producing 


dual 
October. 


wells and nine water injection 


1950. Most of 
56 have been dually completed 


wells as of 
these 
at one time or another and at the pres- 
ent time there are still 11 dually com 
pleted producing oil wells, while eight 
of the nine injection wells are also used 


as dual water injection wells 


The data in Table I] represent aver- 


age values which have been obtained 
from an analysis of many samples of 
the preducing formations, all of which 
were cored with 
Electric 


wells prior to setting casing. which in 


water base drilling 


mud. logs were made on all 


Table 


Average 


Estimated 
Depth Productive 
Kt Area —Acres 


1,28 
5.304 


2 890 


turn has furnished an additional mean- 
of checking 
the 
bottom hole oil samples were obtained 
life 


have 


the position and content of 


various reservoirs. Representative 


early in the of each 
these data 
able 


havior 


reservoir anc 


also provided a valu 
basis for evaluating reservoir be 
The 


original oil 


estimated quantities of 


m place in each of these 
based the 
tors, all of which have 


statistical 


above fac 


well estab 


reservoirs are on 
been 


lished ona basis 


Using the oil in place value and the 
the saturated oil 
ston k 
drop 


ind 


compressibility of 
(Items 8 X\ 15) 
tank oil 


was determined 


the volume of 


production per pound 
each 


19 


for 
Item 19 


reservoir 
is shown in repre 
the expected behavior of all ot 
stock tank 


original and saturation pressure if ne 


sents 


the place between 


oil in 


water drive is present. In this deter 


mination, errors are introduced by neg 


lecting the change in formation volume 
factor and by 


bility 


assuming the compressi 


factor t be constant over the 


entire pressure range. These errors are 


verv small, however, in comparison with 


Characteristics of Reservoir and 


AND SAM N. DeWITT 
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the substantial differences caused by 


water encroachment and will be con 


sidered negligible in comparing 


retual reservoir performan 


PRODUCTION HISTORY 


Pressure performance and produc 
ind are 
Tables 
al form 


Available data 


R 


tion data have been recorded 
shown on a semi-annual basis ir 
IV, and V. and in graphic 
Figs. 3, 4 
the Elledge 
plete and 
port. As 
in the 


and 5 
are incom 
this re 
the oil 
Hill and Pittsburg 


considerably 


are not included in 

previously pointed out 
Bacon res 
undersaturated 


ervoirs bs 


in each « Because of was 


possil termine the 
lack of 


and to 


presence or 
influx in each reservoir 
for 


pressures ip 


Water 


show definite need 


water 


injection long hefore 


rroached the bubble point 
Bacon Lime Reservoir 


Fable HI 
that the 


Reterring to and Fig. 3 


it can be seen rapid rate of 


pressure decline even with low average 
evident at 


producing rates becomes 


once Reservoir pressure dro »yped 
psi between May 1, 1943, and 
9, 1944. during which time the average 
producing Bo BD 
the following period, between 
9, 1944, April 1, 1945, 
voir lost 890 psi while averaging | 
BD of oil the 


Nugust 


rate was During 


Nugust 
and the reser 
ony 


In each case reservoir 
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Avg. compressibility of saturated Po a 
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FIG. 3 — PRESSURE AND PRODUCTION STATISTICS FOR THE BACON LIME RESERVOIR 


was producing about 550 bbl of stock 
tank oil per Ib drop. This rate of 
recovery is remarkably close to the 
value of 538 bbl psid referred to in 
Item 19, Table I]. The fact that these, 
and subsequent surveys, showed little 
change in the rate of recovery was con- 
sidered a definite sign of little or no 
natural water influx. This conclusion 
was necessary even though the average 
reservoir permeability indicated that 
at least a partial water drive should 
develop if such permeability continued 
out into the surrounding aquifer. It 
should be noted that the low produe- 
tion pressure drop relationship was 
consistent until the time water injec- 


Table Il 


tion began, but that the response to 
water injection was immediate even 
though the pressure continued to de 
cline for one year after injection began 
During the period October 1, 1946. to 
April 1, 1947, the production, pressure 
relationship increased from to 
3.076 bbl/psid. or from 555 to 624 
bbl psid on a cumulative basis. Subse 
quently, as additional injection facili 
ties were installed, the downward pres 
sure trend was reversed and has been 
increased from the low point of 1,936 
psig on April 1, 1947, te 2.913 psig as 
of April 1, 1950 

The behavior of the producing wells 


Was consistent with the pressure his 
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tory. As the pressure declined, more 
and more Bacon wells ceased flowing 
As the most shallow reservoir, the 
Bacon had been used for annulus pro 
duction in the dual completion pre 
gram. The Hill producing wells have 
always flowed but the Pittsburg Reser 
voir, as will be shown later. was con 
currently producing with a high rate 
of pressure decline. The net effect was 
that only the Hill wells were available 
for dual completion and this in turn 
resulted in greatly curtailed production 
from the Bacon and Pittsburg. In ad 
dition to this, it was obvious that an 
attempt to produce at high withdrawal 
rates would surely result in reservoir 
pressures declining below saturation 
pressure, The producing rates, there 
fore. declined to an average of 639 BD 
for the Bacon prior to the time defi 
nite signs of improvement were shown 
With the favorable response to water 
injection, and the subsequent return of 
reservoir pressures to higher values 
more and more Bacon wells began to 
flow. All water free Bacon wells are 
flowing and average reservoir with 
drawal rates are at an all-time high of 
2316 BD 


Hill Sand Reservoir 


Table IL shows that the permeability 
of the Hill sand reservoir averages 390 
mad. This reservoir also has the most 
favorable distribution of permeability 
of all the zones. In referring to Table 
IV and Fig. 4. a contrast between Ba 
con and Hill reservoir performance is 
immediately evident. The eX prec ted rate 
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of recovery trom laboratory data was 
170 bbl paid. (See Table Hl, Item 19.) 
The closest approach to this value was 
248 bbl /psid which was observed dur- 
ing the first interval between March 5. 
1944, and August 8, 1944. Thereafter 
the rate of recovery increased enor 
mously, averaging 1,147 and 6,061 
bbl/psid during the following two in 
tervals, This was very good evidence 
of the presence of natural water influx 
Conclusive evidence was obtained when 
the producing rate was decreased to 
1.027 B/D between October 1. 1945, 
and April 1, 1946, resulting in a 42 
psi increase in reservoir pressure for 
that period. 

The pressure behavior indicates that 
the natural water influx can sustain 
only a total outlet of about 1,000 B/D 
of stock tank oil with no w iler produc 
tion, Water injection. therefore. was 
considered necessary in order to 
att hieve a higher produc ing rate to mn 
crease ultimate recovery by mnaintain 
ing reservoir pressure and to control 
water influx. Water injection was 
started and, on Table IV and Fig. 4 
it should be noted that pressures are 
new fairly stable around 3,000 psi at 
in average withdrawal rate of about 
1500 BOD. The bbl psid relationship 
becomes meaningless on an interval 
basis once pressure begins increasing 
but on a cumulative basis, a tendeney 
lor the figure to level off indicates 
table conditions, On Table IV it is 
noted that the cumulative bbl /psid was 
at a fairly constant value between Octo 
ber 1, 1945, and October 1, 1947. This 
indicated fairly stable conditions at 
rates of about 1000 BOD Subsequent 
increase in injection rates resulted in 
better movement of water into the res 


ervoir, as evidenced by an increase to 


Table IN Pressure and Production Statisties for the Hill Sand Reservoir. New Hope Field. 
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FIG. 4 — PRESSURE AND PRODUCTION STATISTICS FOR THE HILL SAND RESERVOIR 
3.547 bbl psid at a 1.510 BOD aver will probably continue to increase as 
ige withdrawal rate the reservoir is depleted. Reference 
Fig. 2 shows 
Evidence of water influx into the res to Fig. 2 shows that the Hill reservoir 

ervoir has also been apparent from is the smallest of all in area and, be 
the behavior of producing wells located cause of this, it also contains the few 
low on the structure. Table IV indi est number of producing wells 16 at 


eates some water production between present. In order to combat the problem 


October 1. 1945. and October 1. 1946 of 


water production from Hill wells 


These wells were subsequently recom plans are now under way for the injec 


pleted as Bacon or Pittsburg oil pro tion of water at rates sufficient to re 


ducing wells, and ne water was pre turn the reservoir pressure at least to 


duced during the following vear. Be its original value. The attainment of 
ginning with the October L947, pe this goal would permit the flowing of 
ried. however, other edge wells began Hill production to a much higher water 
producing small quantities of water cut, resulting in a saving in lifting 
which has increased steadily and whiel costs 


Franklin County. Texas 
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PRESSURE AND PRODUCTION STATISTICS FOR THE PITTSBURG SAND RESERVOIR 


Pittsburg Sand Reservoir 


lable HT shows that the permeability 
of the Pittsburg Reservoir averages 61.1 
md, which is the lowest) permeability 
of the three reservoirs under consider 
ation. In addition to this, the Pittsburg 
sand has the least favorable perme 
ability distribution of the three reser 
voirs. Table Il. Item 19. also indicates 
that the production pressure behavior 
of the Pittsburg Reservoir should be on 
the order of 458 bbl psid if no nat 
ural water influx is available. The first 
production pressure relationship. as 
shown on Table V. was observed for 


Table \ 


the period Ap il 26, 1943, te Septem 
ber 12, 1944, to be 583 bbl psid. Thi- 
value is consistent in that with low ini 
tial water influx it was. and should 
have been the lowest value observed 
from field data. This relationship con 
tinued to increase with observation of 
successive intervals, indicating the pres 
ence of some natural water influx. How 
ever. the low rate of increase (in com 
parison with the Hill Reservoir for in 
stance) indicated that the natural water 
drive w not effective. Note that the 
production relationship for the Hill 
Reservoir, on an interval basis, in 


creased almost 25 times over its initial 
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observed value and that, at best, that 
rate could sustain only 1,000 B/D of 
oil production from that reservoir. By 
contrast, the preduction pressure rela 
tionship for the Pittsburg Reservoir 
over an equivalent period barely dou 
bled in value. These indications, to 
gether with the high rate of pressure 
decline and the high order of satura 
tion pressure, made it imperative that 
the first water injection equipment ob 
tainable be placed in operation for the 
Pittsburg Reservoir. The first water in- 
jection experiments were conducted on 
Pittsburg Reservoir wells and, until 
April 1, 1949. more water had been in 
jected into this reservoir than into 
either the Hill or the Bacon. Table \ 
shows that. although the Pittsburg re 
sponse has been poor, a reversal in 
downward pressure trend finally 
ihieved just shert of saturation pres 
sure by the combined influence of de 
creased average oil producing rates 
ind increasing average water injection 
rates. It should be noted that pressures 
have been increasing since October | 
1947, resulting in a steady increase in 
the cumulative pressure production re 


lationsh 


OIL RECOVERY 


Reservoir performance history shows 
that the Bacon and Pittsburg reservoirs 
would have been controlled by solution 
drive, and that the Hill Reservoir had 
t partial water drive. Estimates of re 
covery by natural means were made 


using the method outlined by Babson 


for the Bacon and Pittsburg. For the 


Hill, however, additional estimates 


based on availability of reservew water 


Pressure and Production Statistics for the Pittsburg Sand Reservoir, New Hope Field 
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HIGH PRESSURE WATER INJECTION FOR MAINTAINING RESERVOIR PRESSURES, 


NEW HOPE FIELD, FRANKLIN COUNTY, TEXAS 


flood pot experiments, and permeabil- 
As a result 
of this work it was found that normal 
recovery from the 


ity distribution were made 


Bacon Reservoir 
would have been 170 bbl per acre ft. 
from the Hill 260 bbl per aere ft, and 
from the Pittsburg 155 bbl per acre ft. 
The increase in recovery, due to water 
injection, was originally estimated to 
be at least 45 per cent on the basis of 
permeability distribution 


Indications to date are that the three 
reservoirs have been responding to 
water injection with no evidence of 
channeling. Because of the favorable 
reaction it is now believed that the 
ultimate recovery from the three reser 
voirs will be increased at least 70 per 
cent over that recoverable by natural 
means, 


HISTORY OF FLOOD 
PATTERN DEVELOPMENT 


Bacon Reservoir 


In the Bacon break 
through pattern became evident early 
Pin 1948, after injection well Ne. 4 
which, at that time, had taken 410,000 
bbl of injected water 


Reservoir al 


This volume of 
water in turn represented reservoir oil 
which had been displace ed out of the 
partially flooded area 

Jducing wells immediately adjacent to 
injection well Noe. 4 were affected: the 
first on December 23. 1947, with an 


The three pro 


initial water cut of 15 per cent, the 
Becund on January 8. 1948, with initial 
Water cut of 5 per cent, and the third 
®n March 1, 1948, with an initial water 
eut of 34 per cent. The fact that these 
wells began making water within three 
months of one another indicated that 
the invaded region was expending uni 
formly. This in turn was an indication 
of the absence of channeling. Subse 
quent history shows that by October | 
1948, the water production from these 
wells had increased to 72, 40, and 80 
per cent respectively 


injection well No 


Abeut that time 
7 (see Fig 2) was 
completed and water input into imypec 
tion well No 


quantity 


+ was reduced to that 
produced only by the three 
adjacent oil wells. As of August 1 
1949, the water production from these 
same three wells was 67, 44. and 4 
per cent respectively, injection well No 


t having taken 634.764 bbl of water 


On September 1, 1950, the status of 


Nilo 


these wells was as follows 


332 


60 and 


The first well 
a west offset, has been shut down and 


1 per cent respectively 


its allowable transferred to other wells 
in the field, as provided by Railroad 
The third well 
a northwest offset, lies between injec 
tion wells 4 and 7. The 
this well proves the effectiveness of in 


Commission field rules 
behavior of 


jection well No. 7 


In May 1949. one of the producers 
offsetting injection well No. 3 began 
making 3 per cent water and by Sep 
tember, 1949. water had broken into 
the three nearest wells. At that time 
injection well No. 3 had taken 634.000 
bbl of water into the Bacon. In June 
1950, one additional offset well began 
making water, bringing the total water 
producers in this group to four Be 
however, the 
rate into injection well No. 3 was re 


ginning in April, 1950 


duced to the equivalent water produ 
tion from its offsets, and in September 
1950, water injection into this well was 
discontinued. Prior te curtailing water 
injection inte Ne. 3 the offset water 
producing wells tended to make in 
creasing amounts of water. After cur 
tailing water injection into No. 3, the 
water production from the offset wells 
either stopped rising or began to de 
crease. One well lying between injec 


tion wells 3 and 7 started flowing pipe 


Table VI 


line oil again. This is further evidence 
of the effectiveness of injection well 
No. 

Injection well No. 7 was drilled for 
the purpose of flooding oil out of the 
north and northeast portions of the 
Bacon and Pittsburg reservoirs. This 
well was completed and water injec- 
tion into the Bacon started in Septem 
ber, 1948. Initial water break-through 
into the two nearest offset producing 
wells took place almost simultaneously 
in March, 1950. and by this time injee- 
tion well No. 7 had taken 526.000 bbl 
of water. By September 1, 1950. this 
well had taken 698,000 bbl of water. 
The west offset producer had been shut 
down and the southeast offset was mak 
ing 65 per cent water. 

Injection well No. 1 had taken 815, 
000 bbl of water as of September 1 
1950, but as vet there has been ne 
water break-through into its immediate 
offsets 

Injection well No. 6 had taken 244, 
000 bbl of water by Mareh, 1950, at 
which time one Bacon producer on the 
west edge of the field began to make 
water. As of September 1, 1950. well 
No. 6 had taken 322.000 bbl of water 
and the break-through well was pro 
ducing 20 per cent water 


Injection well No. 9 was drilled for 


Summary Showing Average Performance of New Hope Field 


Water Injection Wells in the Order in Which They Were Converted 
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the purpose of flooding oil out of the 
south and southeast portions of the 
Bacon and Pittburg reservoirs. This 
well was completed and water injection 
started in September. 1950. Although 
this well has not had time to take a 
large volume of water, it is anticipated 
that it will function equally as well as 
injection well No. 7. 


One characteristic observed is that 
the principal direction of a water front 
is toward the center of the reservoir, 
rather than around the periphery. The 
reason for this behavior may lie in the 
fact that the average capacity (md-ft) 
approaches zero near the reservoir lim- 
its and that most of the oil withdrawal 
is from the central area which has a 
high relative capacity. The location and 
behavior of the water producing wells 
is particularly encouraging. The ex- 
perience accumulated to date gives evi 
dence that as yet there has been no 
channeling of injected water. 


Hill Sand 


In the Hill there is evidence of wa- 
ter encroachment along the south and 
east flanks of the reservoir. Evidence 
concerning the present position of the 
water front on the north flank of the 
reservoir is still inconclusive because 
most of the Hill producing wells in 
that area are completed high in the 
sand. Injection well No. 8 was con- 
verted from a Bacon producer to a 
Hill-Pittsburg water injection well in 
September, 1950. Water injection into 
this area has not been sufficient to war 
rant further discussion at this time. 


Pittsburg Sand 


In the Pittsburg sand one water 
break-through has been observed, this 
being in the offset producer nearest 
injection well No. 6. which occurred 
in June, 1950. At that time the injee 
tion well had taken 323,000 bbl of 
As of September 1. 1950. well 
No. 6 had taken 356,000 bbl of water 
and the break-through well was pro 


water 


ducing 67 per cent water 


DEVELOPMENT OF THE 
WATER INJECTION 
PROGRAM 
Because the initial caleulations had 


indicated that the Pittsburg would be 
the most difficult’ reservoir to handle. 
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it was decided that injection should be 
started there first. Accordingly, a dry 
hole (see Injection Well No. 1 on 
Fig. 2) located on the south flank of 
the reservoir was converted into an 
injection well. During the following ex 
perimental period, it developed that, in 
stead of taking 7,000 BD of water at 
1.300 psi injection pressure as calcu 
lated from permeability data, the well 
required from 3.500 to 4.000. psi injec 
tion pressure to take only 400 B/D 
The experience with this well indi 
cated that the permeability of the Pitts 
burg Reservoir had decreased materially 
This also 


accounted for the poor water drive as 


below the oil-water contact 


evidenced by pressure be havior Injec 
tion of unaerated water into the shal 
low, low sands in the 
Bradford Field in Pennsylvania under 


rressures in the 1,000 to 2.000 psi range 


pe rmeability 


had been proved practical, but there 
were no previous experience data avail 
able on water injection into deep hori 
zons under the pressure conditions out 
lined above 


The experimental period had to be 
continued During this time, additional 
studies of the physical and chemical 
nature of the reservoir formations, to 
gether with the chemical properties of 
the available salt and fresh unaerated 
water were made No 


found by 


means were 
which injection pressures 
could be lowered without also decreas 
ing the rate of water injection. Estab 
lished practices in which the forma 
tions were shot with nitroglycerine and 
acidized together with chemical and 
bacterial control of the injected wa 
ters, also failed to disclose any means 
of combating the problem. In_ short, 
the results of the experimental period 
disclosed that the only means of inject 
ing water into the Pittsburg Reservoir 
was by the continued injection of un 
aerated water inte the first well at low 


rates and under the high pressures 


A second attempt was made by con 
verting another dry hole into a Pitts 


burg injection well in the hope that a 
better injection well could be obtained 
(See Injection Well No 2 hig 
Water injection was started into this 
well on October 23, 1945. By that time 
the first injection well had taken about 


13.000 bbl into the Pittsburg 
the Pittsburg Reservoir itself had pro 
duced about 1.000.000 bbl of oil with 


while 


no water. Tl second Pittsburg injec 
tion ell proved to be no better than 
the st as it would also take only 
about 500 B D of unaerated water at 
4.000 psi well-head injection pressure 


Subsequent history shows that these 
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two wells averaged about 940 B/D, 
while reservoir withdrawal rate was 
held to about 1,400 stock tank B/D. 
Although the 940 B/D rate was consid. 
ered sufficient to cause some reflection 
in pressure decline, it was noted that 
no definite reaction was apparent which 
could be credited to water injection 
alone. Well No. 1 was subsequently 
converted te a Bacon-Pittsburg injec- 
tion well. The Bacon section in Well 
No. 2. however, had neither porosity 
nor permeability and, for this reason, it 
was completed dually as a Hill-Pitts- 
burg injection well. Subsequent devel- 
opment of the injection well program 
took place as shown on Table VI. The 
location of these wells, with respect to 
the various reservoirs, is shown on Fig. 
1. All of the injection wells, with two 
exceptions, were converted from dry 
holes, non-commercial producers, or 
producing wells located within the res 
ervoir limits. 


Injection wells Nos. 7 and 
drilled intentionally as Bacon-Pittsbucg 
water injection wells, 


) were 


WATER SUPPLY AND 
FIELD SYSTEM 


Extraneous water for the injection 
system has been supplied from three 
fresh water wells in the shallow Wilcox 
sands and one salt water well which is 
completed in the Woodbine sand. This 
water is delivered under pressure as 
needed to surface storage tanks by 
means of deep well centrifugal pumps. 
Particular caution has been exercised 
in keeping air away from this water 
once it reaches the surface. The system 
is completely closed and at no point 
is the line pressure allowed to go be- 
low five psig. Vessels are equipped se 


as to maintain a gas seal. 


No diffeulties are encowntered in 
the injection of air-free extraneous wa- 
ter other than the unusually high in- 
jection pressures. No plugging action 
has been experienced to date because 
of extraneous water injection. Consid- 
erable difficulty has been experienced, 
however 
duced 


water into the Bacon Lime 


in the attempt to inject pro- 


water along with extraneous 
prelimi 
nary investigation disclosed the for 
mation of precipitates with various 
mixtures of extraneous and produced 
water. A complete account of the prob 
lem is beyond the scope of this report 


It should be stated, however, that to 
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date the 


injection of the comingled 


water along with various treating agents 


has been unsuccessful. Two injection 


wells (Nos. 4 and 7) were almost com- 
pletely 


plugged as a result of these 
experiments 


clean - out 
and acidizing operations to get them 
back in condition. The 


necessitating 


problem has 


since been overcome by injecting only 


produced-water into the Bacon section 
of injection well No. 4. This well is 
now taking all of the produced-water 


under vacuum. Although the injection 
of comingled water has presented a 
challenge, it is believed that additional 
research and experiments will even 
tually provide 
the problem 


a complete solution of 


Ihe water is injected into the high 
pressure wells by 


means of vertical 


type, positive displacement, triplex 


pumps. These pumps can operate at 
pressures up to 5,000 pe Water for 
the lower pressure wells is injected by 


means of horizontal, positive displace 


similar to 
those used in the East Texas Field and 
other areas. These pumps can operate 
up to about 2.000 psi. 


ment reciprocating 


pulps 


Experience has shown that it has not 


been practical to inject the salt water 
Much diffieulty 
was encountered in the attempt to in 
ject salt water into the Pittsburg Reser 
voir under pressures in the 4,000. psi 
range. Most of the down-time was 
caused by plunger scoring and packing 
failures 


at very high pressures. 


resulting from this 


For this reason it has been necessary 
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fresh 
Pittsburg sand. The salt water 


water into the 
there 


lower 


to inject only 


fore, has been diverted to the 
pressure systems serving the Bacon and 
Hill reservoirs, and the resulting per 
formance has been much more satis 
factory. With existing equipment, the 


injection of fresh water is limited 


mainly by the ability of the overburden 
to withstand the pressure imposed For 
this reason, Pittsburg well head injec 
tion pressures are kept below 4.000 
prlg Fig 2 shows how the various field 
lines, pumping stations and water sup 
ply wells are located with respect to 
the water injection wells These sys 
tems are tied in with one another so 
that it is possible to deliver salt water 
wells 


er fresh water to the injection 


as needed 


CONCLUSION 
The project while still in its pre 
liminary stage, has demonstrated the 
feasibility of controlling reservoir pres 
sures by the injection of water even 
under difficult conditions 
erating viewpoint the 


From an op 
maintenance otf 
pressure alone has been worthwhile by 
sustaining flowing production from all 
Indications had 
already become apparent that it would 
be diffeult to produce the wells by 
artificial lift with low fluid levels par 
ticularly with gas coming out of solu 


except a few wells 


tion in the immediate vicinity of the 


produc ing we Ils 
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We believe that the project is a step 
forward in the practical application of 
sound 


engineering principles the 


control of reservoir performance for 
the purpose of increasing ultimate re 
covery, and perhaps most important of 
all for the prevention of reservoir waste 
ind the 


conservation of natural re 


“ources 
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Oil And Gas Developments In Oklahoma 
During 1949 


SOUTHEASTERN AND SOUTHWES TERN OKLAHOMA 


By DWIGHI BECKER, her AIMt 


During 1949, the southeastern and southwestert 

tricts figured prominently in the state's ve lopmen 

program and contributed 49 per cent of all well ~d y the Stanolind No. | Kachardson 

in the state. The two districts had 45 per cent ye Drilled to 4,664 in Sylvan, Che 

exploratory wells, 30 per cent of the new oa] tieid 33 i , k and the Pennsylvanian perforated 

per cent of the new gas fields, and 45 per ent *, , ‘ 57 4 ite treating with 2, 000 gal of acid, the 

total dry holes. The 20 new o1i and three new wa 00 1 lowing 80 WD through 8/64-1n. hoke 

discovered contributed substantially to the state pro - have been completed on 4)- acre spac- 

ducing ability andreserves. Although exploratory drilling ing tern limits of the pool established, 

was quite active, there was a tendency to ar! 

around previously discovered areas. More than 

of the wells drilled fell in thas category and n 

significant in that their contribution to re Mcliride No aly an Sectaon 4-4N-SE, the dis- 

greater than that of new pools tound. > bbe the Arbuckle, plugged back 
om leted from perforations 2 52-59 opposite the 

After treating witt 500 gal of d, the well 

215 bbl of 37 wravaty oa! in nane fon through 


Development to date on lO-acre spacing 


Southeast 


The more important of the 1949 discoveries were Soutl 


Panther Creek and Northeast Roady in Garvin \¢ inty 
Southeast HKebee in Pontotoc County, and South | ine hoke 
and West Sholem-Alechem Stephens County stl ool will be smals. 

eries which appear to be of lesser importance 

Fast Brock and North Healdton in Carter Count STEPHENS COUNTY 

Rabbit Creek in Cotton County; Southeast katy, 

Paoli, and Southeast Hobberson in Garvin Count 

east Marlow in Grady County, Greenville in Le oun 

East Bradley in McClain County, West Bebee, |! t t Ol ¢ ver, the J. Fb. Jackson No 1 Hughe in 
and Mount in Pontotoc County, and Southeast Lie ) ‘ | - AW, completed in Apral, pumping > bbl 
east Palacine, and Murray in Stephens County . ) wravity f » a Pennsylvanian sand 268f ~94. 


™) oal discoveries, only seven have more than ul 
the Arbuckle 


d 
pone [eve lopment progressing on 
area will exe l, 


equent as established production fron 
sufficiently developed to evaluate tw. additional Pennsylvanian sand 
}0-acre spacing, and 
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and are not 
following 1s a brief discussion of the more 
discoveries for the year. probat the productive 


GARVIN COUNTY 


South Panther Creek 
he d lj was the Davon No. | Hue im Section 
to 46,509 ttain 


lhe well wa 


The discovery well was the Davon No. ytor . raliv dralled by the Gulf 
tion 36-3N- WW. Drilled to 7,427 an Mississij t i| | was abandoned in 1947 
t re-drilied to 3,592 ft. Casing wa 


was plugged back and com leted trom Pennsy! and ’ 

perforation 736-48, flowing 115 bbi of y 3 om leted flowing 71 bbl of 34 gravity 
and 0,000 cu ft of gas daily througt i ae i faily on snnsvivanian sand. The pool 1s being 
pool 1s being de ve Lopes yn 40-acre spacing, f jeveloped pacing, amd at as probable the pro- 
quite possible 1t may connect with Panther | f i whl 


northwest 


discovered, none have been 


-yvaluate their importance. 
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O1L AND GAS DEVELOPMENTS IN SOUTHEASTERN AND SOUTHWESTERN OKLAHOMA 


DEVELOPMENT IN FIELUS DISCOVERED PRIOR TO 1949 ‘ ity, Southwest Antioch led in development wath 
Northwest Hoover followed with 44. ther 
Deve lopment in and around old fields was very active t ontributors were Northeast Flmore 34, Southeast 
during the year. The southeastern district registered a "w Hope 27, Southwest Mayesville 24, Katie 3), and South 
net gain of 68 producing o11 wells during the year. The ther Creek 19. In Grady County, 36 wells were added at 
southwestern district was considerably more active and nox. East Lindsay contributed 32 wells to WeClain County. 
registered a net gain of 1,182 producing oil welis. ens County, Velma again led with 94 wells, 
Counties which figured prominently in new oil produc ing le North Alma contributed ¥. 


wells were Keckham 24, Caddo 52, Carter 357,Comanche 
49, Cotton 38, Garvin 334, Grady 39, Jefferson 24, McClain . > itstanding development 

32, Pontotoc 93, and Stephens 332. Most of the Heckhan sul i southeastward extension of 

County activity was due to extensions and development at v an id 1¢ on. To date, this exter 1on 

Elk Caty. Shallow well at Cement were responsible for been defined and will ultimately add considerable addi- 
most of the increase in Caddo County. In Carter County, tional miucing area to the ftield. Extension in all 
"2 wells were added at West Brock, 94 at Hewitt, 115 at jarectior ‘ Sholen -chem was also important. The 
Shol em- Al e« hem, at an and 7 at Wheeler. In Lom- probability tha =id will be leveloped on a acre 


anche County, Lawton contributed 54 new producers. In rather th existing Q)-acre spacing may involve con- 
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siderable activity through 1950. Love County came int 
= f the Sohio discovery The extreme northern part of the 
: EXPLORATION AND LEASING southwestern district continued active with Beckham and 
“ Roger Mills Counties being favored 
Exploratory drilling was very active in-the 

part of the state during the year. Many of the so SUMMARY 
= exploratory tests Com} leted as producers may eventuality 
; become a part of previously exasting fields. The southern . southeastern and southwestern districts contributed 

er cent « the wells drilled in the state dur 


of the total explorator we | 7 
4° ) re activity and new reserves added 


district had 45 per cent 

completions and 30 per cent of the total exploratory ing 

mpletions. Cottor County led the distract wi! { resulted from e nsions and development of faeids dais 
covered prot 149, Many of these fields will require 


de and outside current produc ing 
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Leasing activity in the southeastern part of tt ent fu established during the year, 
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NORTHERN OKLAHOMA 


By GEORGE Rk. 


CIMARRON COUNTY 
Southeast Keyes 1s a discovery in the Keyes Sand, 
Pemsylvanian. The discovery well was Bay Petroleum’s No. 
1 Parkes completed in April flowing 52 B/D, 42° gravity 
oil. The well averaged 75 HW/D in December. 


GARFIELD COUNTY 


Another Wilcox discovery opened a new field, Northwest 
Hunter. A. G. Oliphant’s Hoover No. 1 was completed in 
November flowing 256 WD, 44° gravity oil. 

GRANT COUNTY 


Hach 


overy well 


Iwo pool discoveries were made during the year 
Valley and East Renfrow. The Hich Valley dis« 
was Vierson-Cochran’s Vollmer No. 1, completed an February 
flowing 190 B/D, 41° gravity, from the Wilcox. In Decem- 
ber, this pool was producing 533 BD from six wells, Fast 
Renfrow 1s another Wilcox discovery; Cities servic e's 
Pratt | was completed 1n June flowing 162 B/D, .5 .5° 
gravity. In December, the Pool was producing 182 


two wells. 


ENGR... PET 
mLA 
MANUSCRIPT 


Aprit, 1950. 


ELLIOTT, * 


from 


AIME 


Member 


KAY COUNTY 

Northeast Uncas Bartlesville sand gas pool was dis- 
covered by Dave Morgan's Cales No. 1 an December, with a 
potential of 5,590 Mef and 10 WD 


LOGAN COUNTY 

North Lovell 1s anew Tonkawa Sand Pool. Discovery well 
was James Snowden’s Fry I-A, completed an March flowing 
51 B/D, 42.46° eravity. In Liecember, the pool was producing 


from five wells. 


MAJOR COUNTY 


The Manning Sand, Pennsylvanian, was act ively devel- 
oped. lhe producing wells an Kingwood were ine reased from 
10 to 26 and West Kingwood was aided with two wells. These 
two pools in December were producing 1,391 D. 


NOBLE COUNTY 

The South Ceres Bartlesville Sand stringer was extended 
97 to 49, roqur 
Fourdee was actively developed, 


to six miles increasing the wells trom 
ing 1,216 B/D in December. 
increasing the wells from 5] to 84, and producing 2, Elf 


WD ar 


December. 
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SEMINOLE AREA 


By JAMES A. 


An active drilling campaign of both exploratory and 
extension wells was again evident in the Seminole Area 
during 1949. The figures were only slightly less favor- 
able than those of 1948, which was the State’s most active 
year in searching for new oil. There were 574 wells com 
pleted; 295 were producing 011 weils, 30 were gas wells, 
and 251 dry holes. The results show that 51.2 per cent of 
the wells drilled were completed as 01] wells, and 5,2 
per cent were completed as gas wells. Of the 576 wells 
drilled 90 were wild cats, the remainder were extensions 
to old fields. 


The Seminole Area includes all of Hughes County, Pot- 
tawatome County, Seminole County, and some of the South- 
western portion of Okfuskee County. That part of Okfuskee 
County which is included has been redefined this year, 
resulting in aslightly greater area, as shown in the plat 
Fig. 

Iwenty new fields were discovered this year, and a 
brief history of each of them follows. 

HUGHES COUNTY 

Atwood North Field was discovered by Coronado (11 Co. 
by drilling their Stephenson No. | NE-NE-NW Section 
I5-46N-9E. Its initial oil production was 32 B/D pumped 
from the Booch Sand of Pensylvanian Age. Total depth of 
the discovery well is 2,819 ft. Drilled in October, 1949, 
by the year’s end the pool had two producing wells averag- 
ing 29 and 15 B/D. They have a cumulative production of 
4, 105 bbl. Nodry holes have been drilled. Four additional 
locations have been started. 


he Benjamin Field was discovered in April, 1949 at 
J. A. Chapman’s McKan No. 1 NE-NE-NE Section 14-8N-8E. 
The well was drilled to a total depth of 3,314 ft. in the 
Cromwell Sand of Pennsylvanian Age. The producing zone 
is approximately 18 ft. thick. Upon completion the wel] 
flowed ®) B/D through a 3/4 in. choke. An enthusiastic 
campaign followed. On December 31 the field had 13 wells 
with a total production of 650 B/D, and had reached a 
cumulative production of 40,350 bbl. Present estimates 
indicate the field will cover an area of 3%) acres. 
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Hill Top North Field was opened by the Pure Oil Co. 
at their Derrick No. 1, NE-NE-NW, Section 32-4N- LIF, 
Hughes County. The discovery well was drilled to a total 
depth of 6,130 ft. inthe Second Wilcox Sand of Ordovician 
Age. It 1s mainly a gas well, having an initial open- flow 
test of 2.6 MMcf, with a casing pressure of 1,950 psi. 
[uring the year it produced 63 bbl of separator liquids 
along with the gas produced. 


Long North is a one well field discovered by W. A. 
Delaney, Jr. by drilling the Logsdon No. 1, NW-SE-NW, 
Section 2-8N-9E. It is producing froma) ft. pay section 
of the Cromwell Sand at a total depth of 3,330 ft. The 
well completed in September, IM49, with initial oil pro- 
duction of 32 B/D had a cumulative production of 2,120 
bb] for the year. One dry hole has been drilled one-half 
mile Southeast of the discovery well. 


Pecan Grove Gulf Oil Corp. and F. B. Murta completed 
their Davis No. | SW-SW-NW Section 20-8N-9F, February I7, 
1949, toopen this field. Initially the well flowed 14 bbl 
of oil, and & MMef of gas per day, producing from a pay 
zone of the Cromwell! Sand approximately 15 ft. in thick- 
ness. Later it was drilled deeper to the Second Wilcox 
Sand, total depth 4,345 ft; from which it pumped 7 B/D. 
The field at the end of 1949 had four producing wells 
with a daily average production of 2] bb! with a cumula- 
tive oil production of 25,536 bbl. One dry hole has been 
drilled in NE-NE-SE Section 19-8N-9E bordering on the 
Southwest flank of the field. 


OKFUSKEE COUNTY 


Rusk N. W. Initial test of the discovery well for this 
field was highly commendable, however, additional testing 


has been slow. J. E. Crosbie’s Cosgrove No. | NE-N®-SW 
Section 1-11N-7E flowed 200 bbl of oil in sixteen hours, 
being completed in the Hunton Lime at a total depth of 
4,235 ft. Since the above completion, in October 1949, 
only one well has been drilled, which was completed as a 
dry hole in the NE-NE-SW of the same section. Production 
during December averaged 58 B/D from the field well, and 
it had a cumulative of 6,503 bbl at the end of the year. 


Valley Grove N. E. 1s a one well field discovered by 
Armer and Culham in October 1949, when they drilled the 
Seran No. 1 Section 30-13N-9E. Drilled to 4,120 ft. it 
was plugged back to3,42) ft. and completed in the Dutcher 
Sand for 30 bb] of o1! in 24 hours. A direct off-set to 
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OIL AND GAS DEVELOPMENT 


the discovery well was abandoned with only a slight 
of o11 in the Viola Lime. 
averaged 
January |, 


show 
Production during December 
12 B/D, with a cumulative of 1,069 bbl as of 
199). 

POTTAWATOMIE COUNTY 

Burnett N. W. as a one well field that has not created 
sufficient interest to induce additional drilling. The 
Derby Oil Co.'s discovery well, Bailey No. | NW-SE-NE Sec- 
tion 9-AN-2F was completed May 3, 1949, producing 15 bbl 
of o1l and # bbl of water per day from the Hunton Lime, 
at atotal depth of 5,205 ft. December production averaged 
17 B/D, with a cumulative oil production of 1,313 bbl. 

Morvin West the first field discovered in the 
Seminole Area during 1949. [t was opened by the Cities Ser- 
vice Oil Co.’ s Fleming No. | NW-SW-SW Section 31-9N- 
January 1, 1949. Upon completion the well produced 43 B/D 
by pumping test from the Hunton Lime, at a totai depth of 
5,025 ft. Asecond well has been drilled by Caties Service 
Oil Go. inthe SE-SE-SE of Section 3%4-9N-2F. The two wells 
had atotal production of 2] B/D during December 1949, and 
at the year’s end had a cumulative of 9,701 bbl. 


was 


Musson S. W. wasopened December 27, 1949 by Gulf Coast 
and Western Oil Co., when they completed their Rose No. 1, 
NE-SW-SW Section 10-10N-4E, a Wilcox Sand well, having a 
total depth of 5,527 ft. A swabbing test, the only report 
available, amounted to 76 bbl of oil and 94 bbl 
per day. 


of water 


found in the 


Red Hill A slight of oil 
ati their Santa Fe 
e790 


Unconformative Sand by Davon Oil Co. at 
(an Club No. 1, Section 26-1LIN-4E. Total depth was 5,5 
ft. Drilled in May 1949, it was abandoned in September of 


amount was 


} the same year after producing only 740 bbl. 


drilled the Neal No. 


Wanét te Aston when he 
1 NE-SE-NE Section 3-6N-3E. The well 
was completed in the Layton Sand, of Pennsylvanian Age, 
having a pay zone approximately 17 ft. an thickness, at a 
total depth 3,124 ft. On itsinatial pumping test March 3, 
1949 it produced 35 B/D. The field has been extended with 
the drilling of four additional wells, located in the NW/4 
Section 29 and NE/4 Section 3. Daily average production 
of the field for the month of December was 147 bbl, 
a cumulative production of 16,984 bbl. 


Fast was discovered by Bert 


with 


IN SEMINOLE AREA, 


OKLAHOMA 


Thais field was discovered by Ashland O11 

with ats completion of the Fore No. | 
NW-NE-NW Section 24-7N-7E in Sand, at 
depth of 1,756 ft. On ats completion on May 6, 1949 it 
B/D. Three additional wells have been drilled, 
two wells, directly off-setting the discovery to 


Transco East 
and Hefining Co. 


the Calvin a total 


tlowed 


of which 


the North and West were dry holes. Josaline Production Co. 
has completed a small well in Section 27. Total daily 
average production for the field during Lecember was 11 
bbl, with a cummlative of 2,755 bbl as of January 1, 1950. 


Transco N. W, Keener O11 and Gas Co. opened this field 
November 8, 1949 with their Norvell No. | SW-SW-NW Section 


20-7N-7E. Total depth of the well is 1,784 ft. in the 
Lower Calvin Sand. Initially the well flowed 102 bbl of 
oil through a 24/64-in. choke. A total of five producing 
wells had been drilled by December 31, 1949. The field 
had a daily average production during December of 11] bb] 


with a 
in the vicinity, 
of Section 20. 


to be 10 


umulative of 5,484 bbl. Two dry holes were drilled 
one in NE-SE-NW and one in the N/2-NE-NW 
Productive area of the field is 
acres. 


estimated 


Wewoka Lake North Cummings and McIntyre discovered 
this field, in June, 1949, in Section 35-9N-7E with a 25 
B/D well in the Booch Sand of Pennsylvanian Age. To*al 
depth 1s 3,445 ft. Thus far no production history besides 
the initial potential is available. 

Wewoka Lake N. E. was discovered ir April 1949, by 
Murphey Oil Co.’s Roberts No. 1 Section 32-9N-8E with a 
total depth of 1,847 ft. in the Calvin Said, it initially 


pumped 102 B/D. Four additional producing wells have been 


drilled. December’s daily average production was 122 bbl 
with a cumulative at the year’s end of 24,4684 bbl. The 
productive area 1s surrounded by dry holes, and 15 not 


expected to exceed 100 acres. 


Two small gas areas, Dustin S. E. in Hughes County, 
and Byng N. W. Seminole County, were discovered during 
1949, At the present time they appear to be of small ex- 
tent and importance. 


_Unnamed Pool Pott awatomie County. Sterling O11 Co. 
drilled this the L. A. White No. 1 NE-SW-NE Section 
- LIN-4E, to the Hunton Lime, at a total depth of 4,423 
ft. When tested 1t pumped only five bbl of o1l with Lf 
bbl ofwater. No further production information wa 
able by the year's end. 


well, 


avali- 


SEMINOLE COUNTY 


Dylvian East has been a rapidly expanding field with 


seven additional wells drilled since April 1949, when San 
King et el drilled thear Kelly No. 1, Section 12- 10N-7E. 
Total depth of the imatial well is 3,605 ft., where it is 


from the Union Valley Sand of Lower Pennsy| van- 
Inatially the 


produc ing 


well 


ran Age. pumped 45 bbl of oa! and 12 
bbl of water. Daily average production for the month of 
December was 542 bbl, with a cumulative of 75,297 bbl. It 
has an estimated productive area of 130 acres. Two dry 


holes have been drilled, one on the north, and one on the 


south flanks of the field. 


\ ompari son of production figures proves that the 


total production of the Seminole Area during 1949 was 
seven and one-half per cent less than that of 1948. 
Total production of the Seminole Area during 1949 was 
18, 526, bl, a daily average of 50,757 bbl. New fields 
hi scovere juring 1949 accounted for 208,719 bbl, yielding 
m average of 5 B/D, based on the entire year. However, 
the above mentioned new fields had atotal average produc- 
tion of 1,880 B/D during the month of December. In com- 
parison, total production of the area during 1948 was 
099.640; an average of 54,874 B/D. The new fields ac- 


ed for 134,221 bbl for the 


count e« vear 1948, an average of 
372 BWYD. Production derived from fields drilled previous 
to 1949 yielded an average of , 185 B/D; fields of the 
ar ategory the previous year reat hed an average ot 
54,508 B/D. The difference amounts to a reduction of 7.93 
pe ent 

No ga reduction figures are avaniable for the sub- 
ect area or the vear 1949. 
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| Manger Hort, Lew | 1947) 17, 
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Oil And Gas Developments In South Texas 


During 1949 


WILSON 


The South Texas Area comprises Texas Hail road Turing 1949 there were approximately 400 wel is aban- 
sion Districts 2 and 4. The 26 counties within ! doned o1 indefinite period, LDuring the 
are shown on the accompanying map. ame period 1 weil were put on the pump of 

At the end of 1949, roughly {F 


were lifted 
00 producing oil welis in South lexas 


PHODUCTION per cent of the 3, 
were on artificial inft. 
4 decreased demand for crude in 1949 result 

decrease in o1l produc tion in South lexas tron 
barrels in 1948 to 117 mllion barrels in 1949. 

F NEW DISCOVERIES IN 1949 

DRILLING AND DEVELOPMENT 

there were numerous new fields and poois di 


The decreased demand for crude resulted in fewer | covered in South Texas there were none which 


being drilled ain South Texas during 1949 than in show of deve lopar 
all categories were drilled in 


oil reserves. 


Some 1,993 wells of 
as compared with the 1948 total of 2, 137 wells 
Exploratory drilling on the King R k 
Of the 1,993 wells dralled in 1949, 1,3 1 were loy Kennedy, and Kleberg G 
29 were exploratory. Althougt gun und new producing zones in known 


intaes contributed several new o1l 
ment welis, and 
number of 1949 wells was about seven per cent 
the 1948 total, 1949's exploratory tests represented 
tive per cent increase over the corresponding number tf 

covery © j ’ 1s made in the La Sal Vieja 


the year 1948. 
‘ covery well produced oil tron 


About exploratory well 
1949 were fully as producer t 
y ~d ain Duval County accounted 
successtul lassed as o11 wel 
ver ¢ these were in Jackson smuis, 


or gas- 


well drilled in 1% f 1 
very ¢ the year wa Patricio 
were completed 172 were completed as ¢ ( 
a omp le ted Wa ft. 

gas-condensate were dry hole 

jpscoveries were in the Frio sand 
ali welis driiie i t 

lig t new field and pools were 

analler numbers completed 
Wilcox 


lhe average depth ot 
1949 was in the neighborhood of f ’ ‘ A 


during 
ant change from 

n tt on, and Yegua sands. lweive 


represents no Sigmatue 
rec ing year. 

» an Railroad Commission District Two 

thern part of the South lexas Area; 

1h overies were completed it 


t Four, which 1s the southern 
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Va 
Wi loon, 


Vicksburg, 


via, bow 
box 
trio, 


hranio, box 


Jackeon, box 
Yewuo, box 

Lu, 
brio, lig 

Frio ia 

Frio- Vicksburg, Olig 
Frio Vicksturg, Olig 
Frio, Olig 
trio-Vicksturg, 
Lreta, 


Vicksturge, 


Cole-Yegua, tox 
Yegua, Fox 


Pettus, bo 


pra Creek, South 


| 
Aiberca North, = 1945 4 
Albert West, Live ben “4 
Alice, Jim Frio Vicksturg, Olig | 19% ‘ ‘ 
; Alte Mesa, Fast, bru lig 47 t 
| Alta Mesa, 4,500", Aroos 1948 pa 
Alta Mesa, 4,54)", i 194 
12 Alita Mesa, 4,99)", Brows 1947 | 
Armat rong, 1943 ae 444 4 
Hen Holt, Jom mm 19% 174 4 
% | Hard Island, Meter; 1938 
¥ | Bishop, Muece 1947 103, 
7 1943 un 5 | 
South, See 1948 4 i 
| Hlonmungton, Victoria 1947) 4, 03, 2% 7), 448 | 
7 her tm ie 19% | 
4 i Homme View, Me 1939 
2 ‘4 Horregas, Aleber; Frio, Olig 194 “i 4 BL Ay 
Hoyle, Starr Frio, Olig “ +A, 4 | 
Brandt, Gol rad Wilcox, Fox 1947 45,544 I | 
Hrayton, Ywece trio, Olig 1944 1, 4, 
45 | Hana Vista 1949 
47 Humel wuth, Aarne Pettus, For 19% ! | 
v Cabe ra eek, xl Pettus, boc “7 4,741 
9 | Cabeza Creek, South, Wilcox, Hox 1944 13 | 
i Cob, Gol Wilcox, Box 1944 i || | 
Carse wath, bax 64, 527 43,374 | 
4 Calallen, Muece Heaean 1949 
Cam, Yewua, Fox 4 
¥ were tar? Pettus, 144 1, a" 4 
Captaan Lacy Frio Vacksturg, lip 
Casa Wanca, [wu ole, bo +4 
asa Wlanca, North, ple, Fox 1979 | 
Casa Hianca, West, ole, box at H 
Cedro Mall, Cole, box 19% 1 
Char@musca, Fast anu Miramin, Foc 144 4 
67 | Char@wusea, North, Cole, 1948 | 
Ohare 
Charco Hedundo, Fast ole, Fox ur 
Ohultapan, Nort lackson, Fox af 
Clare Driscol i brio, Oly 7 ™ ‘ | 
Cole West w when, box 4 
Lolleto Creek at aeula, 4a ¥ 4.5) 
Al oasta tury 44 i 
a4 Color ak ab field, bo 
i | i i j 


Frio 
Frio 
lama Novia 
Frac 

Couk Men 
Jackson 

x 

Frio 
Yegua 

Yepua 
Vick shury 
Vicksturge 
trio 


Vicksburg 
trie 

Vicksture 
loon 

x 

Jackson 
loom 
bre 
Vicksture 
Me iman 
Hek low 
Pet tus 

x 

Pet tus 


Bi loom 


Cock treld 


(Queen Caty 
Mar 

Cook Vin 


x 
Vet tus 
Vicksburg 


Yeyus 


Yegua 
(at 
trie 
Vegua 
vi Cock Vin 
ML | (om Mu 
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| NUMBER OF WELLS PRO NG’ PRE SSL aR A erest 
UL: 
5 5 iS i 4,31 INE Yegua 
‘ ‘ 1 leox 7,87 
\4 113 $1 ‘ un At 0,48 
‘ i? 47 7 wi Mi 
4 a5 ? : 4, 4 At A, 
5 ? 4 7,2 At 9,6¥ | | 
¥ 18 13 2 4! 7,8 7, 
| il 19 4,004 
41 13 f l 43 4,29 a Mi 4,647 
42 2 4,99 x 5, | 4 
45 3 3 4 1,761 I 1, 
$2 4] 1 is DF Yewua 4,29 
63 ‘ Am 7,064 
al 7 7 ‘ 
a3 1 $ 4,827 
4 18 199 £ ax 4,5¥ 
(85 15 | j | P| | 3,92 
2 wie 


Cameco Uriseoll, o, Olig 
Copano Hay, Yue 
Lordelle, a ‘lig 


Coaden, West, He Vileox, Bax 


Comlen, West & 


Cottomoad Creek, Lew 
Corpus Christa, 
Corpus 


Corpus Chis 


2ee Peeu 


tal! i Cock treld, 
Tnego, Jackson, 
Cole, bax 


Thrks, be Cockfireld, 


Cale, Wells 
Cock field, bo« 
Lama Novia, box 
Jackson, boc 
trio, Olig 
box 
mkville, Mao; 
Nig 


Wiloox, Fox 


trio, Olig 


(hig 
Morandi, Petru 
bo 


burg, Olay 


Holly 

(reek, 


(reek, 


4 
) GA IN A FOR SOUTH TExA 
136 T w r T + 
‘ 7 7 7 
86 | 1424 “ Be, ‘ 7 
a 49 
144 724, 944 1,49 
“| sti, Yost, Frio, Olig page 
(Cuell@, aifata Vetirov, box 1927 0,49 
a Frio, Olig v v 
| lee Duverport, Starr lig 03,91 ! 
we 1949 0,49 
4 | 144 7,414 
x 1943 m9 | 
WR | Eagle Mall, (aa toe 193 ‘ ‘ 4 
109 | Fast, Jim Hogs 194 un 12, 2 a 4 
11) | El Mesqate, “ 
il bl Tape, Starr 1% 
j ad 1949 i 1,19 “ay 
j 12% loresville East, Mactwary Lose 4 
Fleur tutt, Ma trio, Olig ‘ 
Flour Hiutf bast Fran, Clay low RO4, 137 
IR |) Free , bra ix ‘ 
| | Fulton Heach, A brio 194 
172) Carbel, N Wilcox, box ‘4 
arta 4 wkvilieMio;, frie | 
ve 
! Gvp th Fr Lig { 
tert «keson, box ‘ 
to 
wt 7 4 4 
lw on, bax v 


Cook Vien 

Frio 
Wi 
Wi loox 


Yegua 

Pet tus 
Vicksturg 
Va cway 
trio 

Irie 

Vet tus 
Vet tus 
Vicksture 
trie 

Vick starg 


Yequa 


Vickstay 


Vickstarg 


Fra 
Vicksburg 
tre 
Yemus 

vine 


Yewua 
bru 

Bi loos 
lcom 


= 
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4 949 TO EN 1949 
B¢ 12 4 1 NI ™ 
44 3 4 4 \ trio 11,44 
108 13 Mi Yewua 2, 552 
109 ‘ 4,741 A | Yegua 
ar 112 4 8 & | MI 2, Ra 
| AS 63 4,49 Wi loox 6,400 
| 128 é x { 10, 64 
129 51 31 5 4 ‘ an 
a 5A 53 4 4 4,73 i Frio 6,807 
| i 6 | SL| Frio 1, 321 
| 154 if 5 4 ! 6,717 
189 ll il At 44 
4 
4 2 8 1b | ME 7,615 
| 


| be 


Aare 
Ira, Starr 
Jay Welder i noun 


Javelina, 


Kangevalle, Aleherg 
Kattae, Une 
Kohler, 


| Kahler, Linep, (Aaa 


Kounts, Victorsa 
Kries, 


Labbe, 
La Copata, Starr 
Lacy, 


La Gloria, mlis, 
Lamar, 

La feforma, Starr 

La Rosa, Ne 


Vieja, 
Las 
Las Mujeres, Jim 
La Ward, N., 
Lefevre, m 
Lattle Kentucky, Jace 
lattle Kentucky, 
Lockhart, Star 
lolita we 

Lame Novia, 


Longhorn, bast, (kaa 
Longhorn, > ava 
Lange Vott, cast 
lapes, & 

Los Imdos, 
Las Olows, Starr 


Magnolia Caty, 
Magnolia Caty, Jt 
Mania, om 


Mariposa, 


Matagorda Hey how 


Maurbre ASON 


Mirani) Laty, 
Mirando Valley, 
Missson Maver, 


Mora, 


Me. Live 


Wilcox, For 
Catahoula, Olig 
Irie, Olig 


Frio, Olig 
bor 
Jackson, Fox 
Frio, 
trio, lig 
Frio Vicksburg, 


brio Vicksturg, lig 
Frio- Vicksburg, lig 


Pettus, 
Fro, Olig 
Cole, 

Olig 
Frio, Oliag 


Cockfveld, Yegua, 


Frio, Olig 
lackson, box 
Catahoula, Olig 
Vhocene 

Gole, Gov't. Wells, 
Fox 

Pettus, For 

Pettus, Fox 


Vb rando, 


Frio, lig 
Uliag 
Catalin, ia, Frio, lig 


Vicksburg, Olig 
Nh ene 

Frio, Olig 
Frio, Olig 
treo, Vile 
brio, Uliag 


w, Olig 


box 


Catahoula, Olig 


tre 
rey 
hax 


roy, Cork field, 


Cock tield, 


box 
Frio, Olag 
Yhrando, Far 


Yeuua, lig 


AND GAS PRODUCTION STATISTICS FOR SOUTH TEXAS 


1945 
194 x 47 


19%) | 1, 24 
x aq 
19 126, 78 
4.2 
19% 

In 

1979 | 4, 

1948 if 
1998 Ink 
1938 | 1,72 12 TAB, 369 


1944 +, 4277 
1941 4,008 64 
1945 
1949 u 
1943 1, 158 7,091 
18, 42), 272 47? 
19%7 1%), 4,219 
ur 4, 4,13 
1494 
x oh 7,593 
19% 49 17, 434, 196 44 
944 4,77 


1947 4 4 
194 7 
1947 9 
1941 4, 989 ws 

193 ‘ 


19 
"74 
Ww 4 “44 
185, 348 ¥ 
jor 4,068 


272 TABLE | - OL 
| | PR ] T T ] NOENSATE 
RwaT N ~ PR eR TION 
| @ at T w LLION “3 7 
> > <2 
r + + + + + + + + + 
17 
174 | Jay Sammons, Starr bro “w 757 4 
C5 | Jenmangs, Zaputa Yeeua, box 13,802, 57 1S? O% 
176 | Joe Moss, Zapata Yegua, Fox m7) 7443 
77 | Keerm, Victoria | Frio, Olig 1932 15K, 104 
TR | Kelsey, Arooks tro, Olig 17 | 3, ag7 4 
| 1% | Kelaey, Deep, Brook Frio, Olig 1940 | 4, 40" x 7,314 i 
| Kenard, Starr Frio, Ulig 1947 4 1%), 421 
| Kallagn, Mirani, For 1997 1, 64,27 7» 
1A2 | Ka mm, Va rand, Fox , be 
183 Miu ene 192 145 ag 
1AS Jackson, Box 
“a 
7 
19! 
199 Brook 
is 
La Howe ag? trio Lage 1944 
197 | La Sable Frio, Olig 9R4 
m 
m4 ackson 
D9 | London Gan, Sueces 
u | 
1S 
8 | lovae, Frio, Olag 1948 14,802 ¥,579 
7 19 | Lundell, Cole, Box 1977 u 4,047,441 
| Victoria Frio, Olig Pw Loo i 9,32 
23 | Medew, Yegua, box 942 485, 
‘ Hockley, box if 328, 4% 47 3 
Frio, om ADS , B89 3,518 
Frio, Olig 1943 44, 378 
Pettus, Fox 
tra ve 
| Merits, West ac ks or 194. uM 1, 635 447 149,59 
| Mercedes, Syapsan Sd. 944 2, ¥ 4 
Vadway, da futrict Frio, Olig 14 
41 | Macway, Holst, 5,400", dur jugs 169. We WE | 
Velan (reek, Fru 9 1,626, 
MS | Mannie Hock, Yueces i 4 
| 
i 
il | 
4° 
| 
‘ 


x 
Vicksturg 


Vickslurg 0,043 


IAT | 4 4 Vicksburg 
18R 9 i 12 Mi Yegua | 
199 31 7 S 1,872 12 Yegua 
7 6 4 l 41 2 x trio 
192 | 24 42 19 + | 3,000 0 5, AAR 9 A Vicksturg 
193 4 2 4 0 x x 4 
194 9 7 2 4. 5,917 At Vickstur¢ 7,00 
195 i2 2 42 5 175 | AF Vacksturg 
5 2 2 5.4 12 At Vicksturg m3 
1 8 §, 42 15 x tro 7,6% 
2 7 x 8,814 
82 2 Mi Yegua 4,14 
Di “4 P 5, At Vicksburg | 7.7% 
2 5 19 Ss 1, 767 Jackson 2,005 
3 7 5 5 x Frio | 6,69 
5 15 3 8 4 At Yegua 4,600 
a7 758 376 wi Mi Cook Mtn. 4,20 
4 3 4 4,989 a Sl Frio 7,42 
i) x») 3 4,49 Sl Fro 7,6 
4 AF Yegue 


p Pettus 
213 32 19 2 41 x 
lk l ] IR Mi Yewue 4,427 
21 x i x Ab Frio 
“4 17 | MEF Yegua i 2,61 
217 59 44 OF S 4, 15 AF Frio | 
l 9 Sl Fro 144 
219 ik 9 Al I 1, 300 MF i 2,750 
| 102 4 3 1,400 15 At Frio 7,40 
222 7 7 5 15 5, 10 trio 7,906 
223 2 4 15 vi Cook Mtn 4, 4 
Y4 7 5 “4 4,334 0 D Cook Mun 6,214 
228 7 2 3 AM 9 Yemue 6,5% 
3a K 1B 15 1,62 10 | ML Vicksturg | 6, 156 
244 x 2 1 | ML Yequs | 3,006 
3 2 l 5 x Frio | 6,687 
™ B 9 B 4,970 x Frio 11,59 
* PA RR l “4 4 5,22 K Vicksburg 8,238 
n2 0 5 1 4 D Vi chsburg | 7, R06 
233 | “4 9 4 l 3 K Frio | 7,1 
4 15 2 4 D brio 4,7@ 
8. S87 10 0,009 
x 


x 


Vicksbur¢ 


Loox 


242 | 
243 K l 8 5, A trio 5,876 
244 43 3 4 5 4 3 Ss 4,542 Af Frio | 7,50 
5 7 lf ' Frio } 10,000 

Me. Se ima 


Cook Mtn. 
Vicksturyg 
Yegue 2,2 
Frac 7 


| 
G. S. WILSON 273 
f ] T ‘ RESERY e | ] T 
a } WELLS 1949 To oF 1949 
T T T 3 
r + + + + + + + + ; + + 4 
| 170 3 4 2 | a At Wi loon 4,02 
}i71] l 45 3, 923 x | 
a | 172 5 f : 5, 6S4 5 | Frio | 0,002 
| 173 l 42 ~ 5, 408 x | 9,919 
174 21 21 4 4,1) 7 x 7,905 
ji77 | 23 u 9 3 4, R00 A 
| 179 93 71 “4 4,714 » 4 Vicksburg | 7.5% 
| 7 13 5, ax A | Vicksburg 1,008 
m2; 7 4 3 2 046 iS | ML Yequa 
123 | 22 3 s 1, a » | D 7, 285 
4 | 184 3 2 2 S| F 432) F Jackson | 1,442 
| ips 14 748 4 | ML Cook Men 7,723 3 
; 
3 
ima 
! “4 P 7, 9] «x | 8,806 
9 2 1 si 5676 «| x | 
) 
4 m9) ! 10 | MF | 
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+ + 
Monte Negro 194K 15, AAA 4,417 
252 | Morgan, San futric: 1949 if 41,49 4,9 
Mai Flats, Aranse Frio, Olig 1949 4 m4 
| 24 | Muralle 41,21 543 
} 255 | Newhas, Jim Pettus, Eoc 94) 5,03 5, 
| 256) New Aelita, San fatrscs Frio, Olig 1947 14, S41 6x 
257 | Mehols, Aidaly Frio, Olig 1940) 461 
258 | Nicholson, Me | Wloox, Box 1947 7, 2,272 
| 259) Normanna, Yegua, Fox ww 70 122,45 4,435 
| 260) Omkvalle, Lave Qua Yewua, Cockfield, Hoe | 1997 qin 
| 261) Oukvalle, Wiloox, Live Gur Wileox, Foc 1944 ax 15,742 1,39 
| 242) O'Conner, Met aidan, Catahoula, 331 1,455 
| 263) San Patrics Olig ), 43,559 507, 707 
| Odiem, North Frio, Olig 1944 ¥ x RAS 
5 | Cockfield, Eo« 1996 | 2,24 14, 248, 538 93,977 
| Calvan, Cock field, 1997 §25 1,924, #1 18, 
| 267 | Orange Grove, Jim ells Frio, Olig 1940 | 1,04 3,459, 675 148, 478 
| 268} Palo Brooks x 1949 13,213 3 
| 260] Pentex, Daa 1948 10,157 ? 
| 270) Peters, Cov't. Wells, Mirando, 19946 372, W 13, 
| 
Peters, E., Mirando, Bor 1940 , 0,898 
Petranille, Muce Frio, Olig 1941 111,851 
273 | Pettus, Aes Cockfield, Foc 1929 | 1,20 
Pettus, New, dee Cockfireld, 1,00 142, 358 
275 | Peteus, N., Bee Wi loox, 1942 ue 7, 0% 
276 | Piedre Lumbre, Amal Cov't. Wells, Box 935 | 139 8,004,993 
777 | Predras Pintas, Frio, Olig 1938 173,611 3 
278 | Pita, Broos Vicksburg, Olig 1945 499 
279 | Placedo, Victoria Frio, Olig 1937 | 24, 982, 787 
| Plaredo, F., Victorsa Frio, Olig 1937 3,641,454 27,02 
Bl) Vlwwmer, See Cockfield, Box 1997 357,81 24,943 
2 San Patrscs Frio, Olig 1945 48, 846, 827 4,051, 17 
Plymuth, B., Sun Patric 1949) 63,57 63, 57 
OPoehler, tad Wileox, Fox 1946 43,079 
2) Porter, Aarne Pettus, Fx 143) 1, 307.209 73,3 
Premont, Jim tells Catahoula, Ol w 1933 974 
oR Pridham Lake, Victoria Vicksburg, Olig 1,027 012 
a Pridham Lake, West, Vieform Vacksturg, Olig 1946 BRA 1,22 
Prance louise, Sam Patric: x 194K 
2) Provident Caty, Lavaca Yegua, box 1a RA, 2, 
293 | Provident City, E., lavaca Yewua, 1949 2, 628 628 17.2 
24) Sabe, Me Hremnm, Hoc ue 411,731 
295) Qnnto Creek, Frio, Olag 1942 aM 
Hachal, Arooe Frio, Olig 1945 
Hancho Solo, Cole, Gov't. Wells, Foe 1935 #2, 008 6, 
Rancho Solo, Ext., (aaa Cole, Fox 287, 144 
29) Jim Cole, 1924 TF 5,271,481 
Rand Morgan, Yueces Frio, Olig 1949 3,48 38. 3 
Wil Ray, Pettus, Hoc 1935 1,827, 1 
W2) Frio, Olig 1945 10,7 
WI! Healitos, F., Aaa Jacksan, Fox 1949 7, 74 
W4) Hefugio Fox, Frio, Olig 1931 
| Hefugio, fugt Frio, Olig 1932, 4,445, 9, 254 
Heynolds, Jim tells Frio, Olig 1939 157, 7% 76,329 
tar Frao, Olag 1937 121 IR, 40 
WR) Ricardo, Aleber; Frio, Olig 1945 4 
Richard King, Sueces Vicksturg, Olig 1997 ALL », 271, $22 747,92 
311) Ranean, Stary Frio Vicksburg, Olig 19, 96, 104 528, | 
412) Raneon, N., Starr Vicksburg, 1, 3,014, 107 51,4 
413) Rao Caty, Starr Frio, Olig , 4,79 
314) Bata, sennedy 62,94 42,94 
415) Rawersade, Mace Frio, Olig OOM 705, 4,° 
tie Haverside, Maces Frao, Olig 947 135 , 
317) Robina, Yeuua, Fox 1944 77 B18 14,014 


Habstown, Muece 


Frio, Olig 


324) Howlen, Jackson, box 1949 _ 
3) Wilcox, Fox 1949 4.4% 


WT) Salt Lake, Aransas x 1948 ‘ x 434 
Frio, hig 


San Pablo, 


VY Santa Fe, Arowes 1949 443 
Santa Fe, SN, Fro, Oli 1,91 

| 33% Semtos, Bebe Pettus 1949 2 

| Sarita, x 0,90 

Sarnose, (Mou. Gov't. Well«<, Box 1% 3, 241.0 4,199 


ve 
| 
| 
| j FORMATION x AS PR TION | PRO TION 
| | > j | Thousands of Bt aq 
2 AWN = z7 ag z7 9 | 
+ 
hy 
4 4 
a : 
- 
2 
{ 
4 
419) Frio, Olig 1M 01K, 44 "1A. OOF 
120} Rooke, se fig to Frin, Ohig 1942 1,095, Re 104, 757 4 
21) Romta, Yegua, Pox 101, RAS x 
322) Ross, Starr Frac 1943. 1,000 1, ROR, 192,955 
j 123) dee, Sar Pate x ‘ 
‘ 
} | 
i i i 


WELLS PRODUCING 
DE 1949 


x 


thre 


Cock tireld 
Frao 
trio 
legue 
ok Mun. 


Loox 
Frio 
Vicksturg 
Frio 

Frio 
Cook Mtn. 
Vicksture 

oom 

Wiloox 
Vicksture 
Frio 
Vicksburg 
Vicksburg 


Yeque 

Mar alo 
Vicksturg 
Vicksture 


Vicksburg 
Yegue 
Vicksture 
Vicksture 
Vickatewe 
Vicksturge 
Sedan 


ae 


Vicksture 

Yequa 
Frio 

Frio 
Vicksture 
Yegue 
Frio 

loom 
Wilcox 


Hock ley 


G. S. WILSON 275 
ay 252 4 1 } s | P 6,788 is | 
5S | | 7 2 £ 3,454 9 | 43,548 
}256 | 2 | 41 976 12 7,500 
| 15 } 13 2 “4 sit 3,122 9 at } 5,482 
j29 | 4 2 | P 5, 17 { 5.038 
| 49 | 2 | ® a Af 4, 
}253 | 85 8 19 325 4 AF Frio | 7,517 
| | 268 | 209 | | 125 | 124 | 1S | ME | 
| | 126 5 1, 3 Mi Yeque 
: 15 | | 4 2 x x x 
72 | If 2 6,953 Frio 10,000 
273 | 91 67 4 “4 3, i9 Wilcox 8,998 
}274 | 35 5 47 9 F 8, 045 
i7s | 1 5 6,983 5 t 045 
| | 25 21 12 3, 79 8 DS 5,595 | 
7 ¥ 4 4 s P 6,00 10 AF | | 
val | 15 \4 1 a Ss | P | 3,08 5 F 4,7% | 
| | «135 32 5 31 458 At 9,452 | 
| 1 7 2 | P 8, 319 8,38) | 
ag m6 | il 1 | 3,99 At 8,018 | : 
| 65 40 2 $ n 4 2,29 K 7. 155 i 
| 22 16 | 12 42 5,857 $1 6,00 | 
mo | 2 28 \ 4,470 $,25 
31 2 23 S 4, 764 K I 4,81 
| 293 2 2 2 45 6, 13 Aft 6, 1S? | 
\ | 48 21 sip | 23 4 | SI | 2,703 | 
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Oil And Gas Developments In Pennsylvania 


During 1949 


By CHAS. R. FETTKE, ** Member AIME 


A marked decline occurred in driliing activity in the 
shallow- sand territory of Western Pennsylvania (Upper 
Devonian or higher) during 1949. In all, 2,017 wells were 
completed, as compared with 3,284 in 1948. Of these, 430 
were gas wells, 53 were o11 wells, 179 were dry holes, 
were drilled for gas storage, and 1,318 were drilled in 
connection with secondary- recovery 011 operations. |wenty- 
seven deep wells (Middle Devonian or deeper) were com- 
pleted in 1949. Sixteen of these were gas wells, one was 
drilled for gas storage, and ten were dry holes. 


SHALLOW-SAND DEVELOPMENTS 


Shallow sand well completions in Western Pennsylvania, 
exclusive of those drilled in connection with underground 
gas storage and secondary-recovery 011 operations, are 
shown inTable 1. During 1949, 662 such wells were drilled, 
of which 65 per cent were gas wells, 8 per cent were oil 
wells, and 27 per cent were dry holes. lhe 430 new gas 
wells had atotal initial open-flow capacity of 93,405,000 
cu ft per day, as compared with the total initial open- 
flow capacity of 102,615,000 cu ft of the 481 new gas 
wells completed in 1948. The 53 new oi] wells had a total 
initial production of 260 B/D, as compared with the total 
initial production of 286 bbl of the 113 new oil wells 
completed in 1948. The results obtained in 1949 by deepen- 
ing 67 shallow-sand wells are shown in Table 2. 


The three columnar sections appearing in figure 2 show 
the stratigraphic positions of the Upper Devonian and 
higher o11] and gas sands of Western Pennsylvania from 
southwest to northeast along the trend of the producing 
beit shown in Figure l. 


OIL 


The average daily o11 production of Pennsylvania in 
1949 was 31,347 bbl, as compared with 35,206 bbi in 1948, 
a decline of llper cent. In the Bradford O11 Field, which 
includes the Bradford, Guffey, and Burning Wel! pools, 
1,200 new wel'ls were drilled, about half of which were 
water-intake wells, as compared with 2,270 in 1948, a de- 
crease of 47 per cent. O11 production in this field, 86 
per cent of whose area is in Pennsylvania, decreased from 
a daily average of 30,529 bbi in 1948 to 26,804 in 1949, 
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or 12 per cent. Of the new wells, 1, 100 were located in 
the Pennsylvania part of the field, and this part contri- 
buted 24,4674 bbl of the daaly average production. This 
represents 79 per cent of the total oal production of the 
state. The relations between production and drilling ac- 
tivity and crude oil prices in the Bradford Field are 
shown in Figure 3. Eaght water-intake wells and nine oil 
wells were completed in connection with secondary recovery 
operations inthe Coryville Pool of Eastern McKean County. 


In the Kane-Clarendon area of Southwestern McKean 
County and kastern Warren County, 119 wells were canmpleted 
in 1949, mostly inconnection with water- flooding projects 
in the Clarendon Pool of East-Central Warren County In 
the Venango district of Northern Venango County and South- 
western Warren County, 82 wells were drilled in 1949, as 
compared with 118 an 1948, a decrease of 3] per cent. Of 
these, 40 were air-intake wells and 42 were o11 wells. 
Oil production in the middle and southwestern districts 
of Pennsylvania decreased from a daily average of 7,005 
bbi in 1948 to 6,473 bbl in 1949, or 5 per cent. 

The decline in production and drilling activity in the 
Pennsylvania oil fieids during 1949 can be attributed 
largely to market conditions. The price of Bradford crude 
dropped from $4.50 per bbl at the beginning of the year 
to $3.27 on June 14. On December 12, 1t was raised to 
$3.54. No new oil fields or pools were discovered in Penn- 
sylvania during 1949. 


GAS 


Pennsylvania produced 70 billion cu ft of gas in 1949, 
as compared with 74,6 billion cu ft in 1948. Three new 
hallow-sand gas fields were discovered, as follows: one 
in Eider Township, Cambria County; one in West Mead Town- 
ship, Crawford County; and one in Burrell Township, In- 
jaana County. Of the three, only the latter mill probably 
prove locally significant. In addition, fivenew small gas 
pools were opened, as follows: one in Conemaugh Township, 
Indiana County; one in Clover Township, Jefferson County; 
one in Cecil Township, Washington County; and one each in 
Loyalhanna and South Huntington Townships, Westmoreland 
County. Amwell and West Bethlehem Townships in the south- 
ern part of Washington County were the most active areas 
in the shallow-sand gas territory. Although no new pools 
were discovered in this area, old ones were extended ap- 
precaably by drilling additional wells and deepening some 


of the already existing wells. 


Ihree wells, averaging 3,115 ft an depth, were drilled 
for underground gas storage in Allegheny County; 12, aver- 
aging 1,594 ft, in Clarion County; 6, averaging 1,971 ft, 
in Greene County; and 16, averaging 2,583 ft, in Washing- 
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DEEP 


The results of deep drilling in Western Pennsylvania 
during 1949 are summarized in Table 3. The locations of 
the wells are shown on the map in Figure land the strati- 
graphic positions of the deeper sands in Figure 4. Of the 
27 wells completed, 16 were gas wells, | was drilled for 
as storage, and I) were dry holes. One new deep-sand gas 
1eld was discovered. The annual rate of deep-sand explor- 
ation and development since the discovery of the Tioga 
Field in 1930, the first deep-sand field to be opened in 
Pennsylvania, is shown in Figure 5. Of the cumlative 
total production of 6,096 bailion cu ft of gas in Pennsyl- 
vania at the end of 1949, 350 billion cu ft were obtained 
from the deep sands. No commercial o11 production has yet 
been developed in them. 


In 1949, the greatest deep-sand activity centered in 
the East Fork-Wharton Oriskany sand pool in Southern Pot- 
ter County where 13 wells were completed, whose initial 
open-flow capacities totaled 60.5 million cu ft of gas 
per day and ranged from 165 thousand to 22 milion cu ft. 
The pool, as now developed, extends % miles along the 
axis of the Marshlands anticline and has a maximum width 


TABLE | 
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IN PENNSYLVANIA DURING 


SHALLOW-SANL WELL COMPLETION IN PENNSYLVANIA IN 1949 
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1949 
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Iwo small gas wells were completed in the Onondaga 
chert in the South Summit Field of Southern Fayette 
County. One of these, the W. KR. Barton Estate No. 8, was 
drilled into the Salina formation to a total depth of 
10,312 ft. The presence of an abnormally thick Upper Sil- 
urian section was revealed. This well is now the deepest 
in Pennsylvania and the Appalachian province and also has 
the distinction of being the deepest well in the world to 
be drilled entirely mth cable tools. 


The William Piper Well No. 1 in Unity Township, West- 
moreland County, although small, may lead to the develop- 
ment of another Onondaga chert gas field along the Chest- 
nut Ridge anticline. The well is located about 30 miles 
northeast of theNorth Summit Field on the same anticline. 
The discovery, therefore, should stimulate further pros- 
pecting along this anticline in the intervening area. 


The Alice Irwin Well No. 10 in Bell Township, Clear- 
field County, helped define the southeastern border of a 
large area in Northwestern Pennsylvania in which no sand- 
stone occurs at the Oriskany horizon. Only 2 ft of quartz- 
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itac sandstone were encountered on top of 34 ft of very 
silty and fossiliferous limestone. The Danforth eli No. 
41 in Spring Township, Elk County, located in the mddle 
of this area, encountered no sandstone. 


The K. F. Grove Well No. 1 in Shade Township, Somerset 
County, located on a low dome on the Negro Mountain anti- 
cline, passed through a thick section of Oriskany sand- 
stone but encountered only a show of salt water in it. 


The Arthur Brook Well No. 1 in Charieston Township, 
Tioga County and the Chas. Bolt No. 1 in Covington Town- 
ship in the same county, represent two more unsuccessful 
Oriskany tests on the Wellsboro anticline. 


The Alfa Cozadd Well No. lin Beaver Township, Crawford 
County, was the only Lower Silurian test completed in 
Pennsylvania in 1949. It encountered a show of gas in the 
Thorold sandstone at the top of the Albion Series. 


The Ordovician test on the Schell sburg dome, east of 
the Allegheny Front in Napier Township, Bedford County in 
South-Central Pennsylvania, had not reached its objective 
at the end of the year. 
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A significant discovery of gas in the Oriskany sand- 
stone was made in Leidy Township, Clinton County, 1n 
North-Central Pennsylvania on January 8, 1950. The Dorsey 
Calhoun Well No. | of the Leidy Prospecting Company, a 
wildeat well, on a dome along the Welisboro anticline, 
encountered gas in the Oriskany sandstone at a depth of 
5,659 ft. The potential initial open-flow 1s estamated to 
be 10 to 15 million cu ft per day and the reservoir pres- 
sure, 4,200 psi. The well is located about 10 mies south- 
east of the East Fork-Wharton Pool. The discovery has 
focused attention on the belt lying between the area in 
which the sandstone 1s absent and the outcrop, Figure 1, 
and has stimulated considerable activity. 
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Oil And Gas Developments In Tennessee 


During 1949 


By H. C. 


During the year 1949 there were 47 test wells drilied 
in Tennessee with a total footage in excess of 40,000 ft. 
Fight successful wells were completed. Two of these were 
wildeats and are producing from the Silurian in Sumner 
County; one was a new pool extension now producing from 
the Upper Stones Hiver in Clay County, andthe other five, 
also classed as "new pool extension” wells, are producing 
from the Chester in Morgan County. 


First in importance among the wildcats was the Stephens 
Petroleum Company’s deep test in McNairy County, the 
Petrie No. 1, which was plugged in July of last year. In- 
formation has not yet been released on this test but its 
total depth was reliably reported to be 5,280 ft, making 
it second in depth only to the California Company's 5,750 
ft test completed in 1947, the deepest well ever drilled 
in Tennessee. 


In Cannon County the Magnolia Petroleum Company, No. | 
Gaither was abandoned at 1,944 ft after encountering 
several water zones in the Knox dolomite. The top of the 
Knox in this hole was at 714 ft. 


A Sun Oil Company farm-out in Macon County, the Head & 
Sharpe, No. 1 Humphrey, was dry and abandoned at 1,477 ft 
and in East Tennessee, the Freeman-Sport, No. | Hoberts 
in Meigs County, was dry and abandoned at 1,804 ft. 

With the exception of the above tests only 6 welis 
entered the Knox dolomite and these were discontinued 
after penetrating less than 400 ft of the Knox. 


* ASSISTANT GEOLOGIST. TENNESSEE Divts 
NASHVILLE, TENNESSEE. 
MANUSCRIPT RECEIVED THE OFFICE 


OcTtoperR, 195. 


MILHOUS 


The unexpected lull in driliing activaty an lennessee 
in 1949, as compared with 1948, showed andacations of 
breaking as the year closed with welis drilling in ail 
three major provinces of the State. Leasing was also go- 
ing on an widely scattered localities and the new year 
opened with more proposed tests reported than were anti- 
cipated earlier. 


PRODUCTION 
Olt 


lotal oil production for 1949 was 18,000 bbl or slight- 
ly less than for the preceding year. Production was from 
six counties located in the north and northeast-central 
part of the State, and these are listed in the table 
belew. 


1949 
PRODUCT ION PRODUCING 
68 ZONE 
Stones Hiver | 
Knox 
Chester 
Knox & Stones 
Solurian 


Clay 
Fentress 
Morgan & Scott 
Pickett 
Sumner 
18, 000 


GAS 


All commercial gas was produced from Morgan and Scott 
Counties combined, and Fentress County. The former coun- 
ties produced 125.5 \icf and the latter 11.5 Mef, making a 
total of 137 Mcf for the year. The drop from 157.5 Mef in 
1948 1s explained by the mid winter seasons in 1949. 


The writer wishes to express appreciation for the as- 
sistance of Mr. H. B. Burwell, State Geologist of Tennes- 
see, and for the cooperation of the drillers, operators 


and refiners who furnished valuable information. 
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Oil And Gas Developments In West Texas 
During 1949 


By LEONARD H. THAWLEY,* Member AIME 


GENERAL DEVELOPMENTS DEVELOPMENT WELLS 


A total of 3,261 exploratory and development wells Development well completions totaled 2,918, of which 
were completed in West Texas during 1949 to surpass the 2,725 were oil wells; 18 were gas weljs; and 175 were 
1948 record of 3,251 wells. The completions consisted of dry holes. The most active development occurred in the 
2,788 o1] wells, 24 gas wells, and 449 dry holes The following fields 
average total depth of all completions is 5,025 ft, which 
also exceeds the 1948 record of 4,745 ft. Diamond M, Kelley, Sharon Ridge, and North Snyder, 


Scurry County, all in Canyon limestone formation 


305 wells 


EXPLORATORY WELLS 


Levelland, Cochran, and Hockley counties 300 
Exploratory wells drilled totaled 343, of which 63 at 
were productive of oil; 6 were gas producers, and 
or 80 per cent, were dry holes. Slaughter, Cochran, Hockley, and Terry counties 
The Texas Co.'s Scharbaver No. 1, discovery well of 
Warfield pool in the west central part of Midland County, Toborg, Pecos County 116 o11 wells 


established a new record depth for 01] production from 
the West Texas area, being completed in Ellenburger 
formation through casing perforations from 13,049 {t. to 
13,130 ft 
OTL PRODUCTION 


The Scurry County reef (Canyon limestone) activity 


was further expanded by two major discoveries, | Lamond M Total oi] production was 228,888,971 bbl. from a 
and Sharon Ridge, to make it predominant in both explora total of 26,040 wells, 10,735 (or 41 per cent) of which 
tory and de velopment weils were flowing wella This production is 45, 453.611 bbl, 
‘ or 16.5 per cent, less than last year’s total produc 
The Pegasus Field, located on the line between Upton tion dus to decreased 


and Midland counties, and the Warfield pool, are two 1949 oduction for the area is 2,736,890, 425 bbl. 


discoveries which prove the possibilities for further ex ‘ 
ploration in the Midland Basin 


A significant development is the discovery in several 
counties of a new pay, Spraberry sand, which is a sand : 
facies probably in the Wachita Albany series of Permian TECHNICAL DEVELOPMENTS 
age. First developed in South Gail pool, Borden County 
The only development noted 1s an additional aid to 


in December, 1948, it is the producing formation in the 


following pools discovered during 1949 electric logging, known as “MicroLogging.”’ It is an 


apparatus with small measuring devices which maintain 
contact with the wall of the well bore. It 1s claimed 


Spraberry Deep, Dawson County led th 
that aratt ts 
Tex Harvey, Midland County 1 the apparatus recoras @ detailed analysis o the 


North Gail, Borden County sequence of permeable and impervious strate 


There were 1] 011 discoveries in Runnels County fron 


the { isco, Canyon, and Strawn series otf Pens yivaniaen ACKNOWL EDGMENTS 
age, the Strawn series containing seven of the dis 
at Ae i The cooperation of various individuals and companies 
in furnishing data is gratefully acknowledged Par 
ticular acknowledgment 16 due V.E. Cottingham, chairman 
ept., of North Basin Pools Engineering Committee, for con 
aO8B WwW. ¢ ee, Midland, Texas. tributing the oil production, number of wells and 
™ t re ved att ‘f Ff te, average total depths by fields. Phillips Petroleum Co 
Au t, 1950. furnished all data on dry gas fields 
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Finkle 

Pinkler 
Finkle 
El lenturger) ler 
|| 


Holt 
Devenir) 


Lome 


“lure 


Mart 
Marts 


Marv u 


Canyon, Per 

Sant Andres, Per 
Yates-Seven Hivers Per 
Se Andres 
Cleartork, Per 
Pet 

Pllenturger, Ord 


Per 


Yates-Sever: Havers, Per 
Seven Ma vers, Per 


, Ove 


Yates 


lenturger 
heen, Per 
reytury 
Per 
Liew 


Per 
Ord 


rk 
esdairger, 
aviure 


Liew 

earfork, 


Per 


Mivers, Per 


ure 


298 TABLE | wT Inu AND GAS PRODUCTION STATIST FOR WEST TEXA x 
| > N s PR TION PR 1ON 
- > y 4+ | 
> A < zx 
+ + + + + + + 
4 
1 19) (ravens ear 6 ar 
| 16 948 4, 2,270 
| 168 1949 u hoe we 
71 © | 11,34 4, TAC 
} 72 1, ft pay Yates, Per 
173 1,000 ft pay even Havers, Per 192¢ at 
174 | 2,200 ft pay (eayimeg, Per 199 
2,0) tt pay Andres, Per 1928 
ive 1,000 ft pay Glorieta, Per 19% 
178 | Hurdle, [tor (eayiurg, Per 19% 23, 34 | 
179 | bast Howard Angelo, Clearfork, 1926 | 8, 25, 608, 95 
Mitchell Pet at 
180 | Tatan North, “cmard Clearfork, Per 1943 ix 149, 444 ae 
: lolanthe, Sterliry Straw, Pes 1948 4 
Iran, [rion Se: Angelo, Per 1928 4 
183 | James, Coke Pes 685, 644 i} 
A Pollard, fecos seven Pavers, Per 141 44 4 
185 | Jenkins, Gases Dev u 11,74 
186 | Juntert, Aemels Cisco, Pe 449 “4 
In He tor Craviurg, Per 193 
19) | Jordan 4,500, © Sotor Sam Angelo, Per 4 $ 
Jorian (Tubt < tor Clearfork, Per 44 
192 | J cto umpscn, Ord 1948 x 454, 88 1,769 
194 he Canyon Heef, Pet 2, 4 Be 419,474 
he Yates-Seven Mivers,Per 1928 %,413,4 90,9118 3, q 
106 | Ke One 194 4 49, 
17 | 19M | 46,97 13, 134, 488 54 5, 162 35.1 
Nutre 1% u 6,815, 15 4 8, 186.9 
1 Ke Per 19434, 4% ¢ 
mh 194¢ 73,92 b. 
ke Won {O48 4 | 
5 | Kineaad, Crockett 1948 x 
| Lancaster Hall, Qrockett 194 4 
| Lawson Sumpecn, Actor Per 4° 
|) Leek, Ya even Havers, Per [97 l 
M12 | Lae Harris, Clearfork, Per $1, 
4 Pecos wren Mia vers Pe wx ae rt 
14 | Lehn-Apeo 1,000, North, heen, Per 4 
Lamard, (oleum © Casco & Canyen, Pes 194 8, 04 32¢ ar 
j {| 
al Level land ochrun San Andres, Per “4 994 
| Delaware Min, Per 0, 1,427.4 08.3 | 
N® | Lutrack, Male isco, Pes (6s 
| Magnolia Sealy, Sard Yates- * 
| Magnolia Sealy (South Seven Hivers, Per 4 24 
24 Vartan (Sen Andres drut Sen Andres, Per 
2 Mertun (Wichita), Wichita, Per 194 
Sterliy Wichita Albany, Per 1048 3,2 
Mase le laware Mtn, Pe 1977 t 
2%) Mastersan, Fecos Queen, Pet wo 23, 
23] | Masteram 3, Clearfork, Per 194 4.78 we 44 
712 | Grevture, Per 25 17,04 
(Si lune tow “lure oe 47.2 24.4 
235 | ecos eartork, Per 4 4.4 
— 


zone 
To of 1949 


nAwM 


| 


Pen 
Levan 


Sen Andres, Per 
Avires, Per 
Clearfork, Per 
ber 

Elienturger, Ord 
Fllenturger, Ora 


| 
| 


Queen, Per 
(rd 
Fllenturger, Ord 
Yates, Per 

Orc 
Ellenturger, (rd 


‘euviure, 


le 


Per 


lear fork, 

enter eet 
esdairget 


eer 


enturger, Ord 
tlienturger, (ro 
Antres 


wh 
Andres, Per 
jJearfork, Per 
cayiury, Per 
heen, Per 
Elienturger, 


Sean Anuires, Per 
Delaware Min, Per 
Caseo, Pen 
Pen 
Filesturger, Ord 
Auires, Per 
Cowyturg, Per 
Cowyimre, Per 
Flienturger, Ord 
Urd 
Ord 
lenbureer, Ord 
lenturger, (rd 
lLaware Vin, Per 
lenturger, 
fork, Per 
lenturger, 
lenturger, Ord 
x 
x 


2393 
FONARD H. THAWLEY «ve 
| | | | ] 
| a 1949 » | 
| + 23 
r + + t x x 8,124 
i l i x 
7) y 45 3 f | 
| 
la 4 ‘ 3 4 x x a Filenturver, Ord | | 
1% 4 ? 4) 4 
d 21 6; 4 0) Om 
> 
w 4 0 “ 4) x 4,24 
| { l x J 
m 
A A 4 
| 


roy 


12 
| | ume 
| Mellen, Aomels 
20) | 
241 | Means Yates, 
42 | Madland Ferm, 
| 242) Vodlex! Seuth, 
| 244 | Lane, Qockett 
245 | Miers, nm 
2% | Mallican, 
| 247 | (Clearfork), fard 
| 248 | (Perman), Sard 
| 249) (Pl lenturger), Sard 
20 “orth, Sintler 
| 
al 
4 | ake ery 


Me rocke tt 

(Pient 

| Camby, 

269 Page, Schlewcher 

Parker, 

rr? | Payton, Pecos © 

74 | Peeos Valley WO, Pecos fard 


Pecos Valley(Fl lentarger 


2T Pemee Actor 


Ke tow 


leniareer) 


Yates, ens 
Clear fork 


[ter 


tha fter Lake (Wol feamp) 
Shafter Lake! 


snd | 


Polar, Lent Ellenturger, Ord la 16% 

Pullian, Tom Green Canyon, Per 

ote, fard Yates-Seven Ravers,Per 190 ‘ 4,118 

Michards, Pecos Yates, Per 729 ‘ +44 

Maley (Ciearfork Cleartork, Per 194 10,274 19 

Haley “ert! aines eartork, Per 1947 WO, We 

Haley North Yates, Gasnas Yates, Per 

Her 

299) Hons Hench, Stram, Per 194 69%, Al 

294) 6,100, Gasnes Cleartork, Per 194 1 4 

Haase ux Clearfork, Per 


Yates, Per 1977 BS 69 998 
wr Canven, Den “ 
ue ‘ot Ven, Per “ 
Per 1 


fol foam 


TEXAS 


Urayturg, Per 


Sumpaon, Ord 1942 at @ 

Pes 1927 72,5 

Andres Pee ™ 16, 122, 3 03, 

Yates, Per 1935 aM 4,688.4 110.3 
(wraviure, Per 19" 4, % 638, 221 

Wichita, Per « 12, 48 x 

Fllenturger, Ord 2,624, 2? 

Strawn, Pen 1948 160,619 2 

Clear fork, Per 19@ 145,831 179% 

San Angelo, Per 19% AK 106, 541 wl 

San Ange lo- Clear fork, 19 & 

Te lawere Vin, Per 122, 44 

cavturg, Per Ra y 29, 82 

ravierg, Per Last well plugged 419 
Caseo, Pes 1949 


Crayture-San Andres Per 4 2 %,42 

San Auires, Per 194) 1, <2 861 Bo 

Strawn, Pen 1930 OR 2 18, 49].9 239.2 

lew wa 4 29 184, 231 

Yates, Per 1% 4 4,228 8.79 

Yates, Per 1928 1,234 1,514, 3% 

Yates, Per 172A 3, 3,2 21, 

Filenturger, Ord 1949 4,37 2.6 ¢ 


Fllenterger, Ord 1949 or 400 

Andres, Per é ¥ 463. R47 “ 9 3 

Ord Ri l 


lenturger 


300 TABLE 1 nT twue iL AND GAS PRODUCTION STATISTICS FOR WEST TB | 
[ | PRE T if NDENSATE 
T PROT TIO | pre 
| | r < & 
43. 474, 54 
| 
| 
urrey ove Dew v +14 114 A 
| 257 | Neal Hench, Bol feamp, Per 1042 8,79 %,794 
258 | Nelson (Wichita), Wichita, Per 1948 4,3 
Nelan, Ellenturger, Ord 1946 5, TO 
| Noelke, Crockett Sever Pavers, Per 1, On 1 235.8 59.8 
| North Miles, Aomels Canyen, Per 1949 u we 
| Norton, Aamels tram, Per u 276 
4 | (utes, Pecos Hustler, Per 1“ 18, 684 5, 888 
ive whletcher traw, Pew sbandaned June, 1949) 7 
i 
we 
4 
| 
be 
Rustler ul ber som Hustler, Per x (Well shut in! 4 
ate oke Varble Falls, Pen “ 
Saad Ph efit San Anires, Per 16.42 ‘ 4 | 
WD | Sand Mills (Tubb), Qune Clearfork, Per 74 3,207.14 43,74 
| Sami Hillis | Ord 1935 ux 4, 245, 69 | 
yw Wear rune Sen Anerlo, Per 1943 40 43) 
WR Send Phils (Ellen) West. Qume Fllenturger, (rd 19% 2.15) 
| 
M1 Seminole Yate Yates, Per 1937 ux 14,423.8 6.5 at 
M2 | Semunele Bes Sw Amtires, Per 
13 Vates-Sewen Havers, Pee [OR 8,617.3 un 
1140 Shafter Lake learfork, Per 4 
omens 
+16 2, 49 2, 166, 549 
i i i i i 4 A 4 4 
— — 


301 


THAWLEY 


rome Testes" 
To two oF 1949 


OEP TH OF 
WOLE. 


| 238 3 { 2 2,681 x x Flientureer, Ord 
| 239 25 l ( x Ss 2 Ord 4, 
| 23 San Andees, Por 
| 24] 2 0 2 x x 
242; 80 2 1,90 | x x Sar Per 4,942 
243 | 0 f 1 5,300) x x Deven 
244) 25 10 3,270 | x x Fllenturger, Ord 
25) l 0 l 1,620; x x x 4,27 Fllenturger, Ord 6,170 
| 246 10 8 10 ( 45.4 | x | 4 Ellenturger, Ord 
| 247 { 0 3 1,99 x 7 Fllenturser, Ord 10, 
| 248 ( 0 | 2 3 x tt Pllenturger, Ord 10,45 
249 l 4,400 x ‘ 4 1% Ellenturger, Ord 10,545 
2 f 0 3 x I 23 109 Fl lenterger, Ord 10,548 
251 0 0 6 | 2.49 x 37.0 x 6, 21 Plienterger, Ord 10,45 


222 2 0 0 2.1 4, 670 Deleware Mtn, Per 
4 2 0 0 2s x Di P 3, Sen Antres, Per 3, 
255 2 2 0 0 ? 43 x x x am +) Fl lenturger, Ord 11,845 
0 47 x x x 4, Strawn, Pen 4,220 
257 0 0 x x x 18 a Fl lenturger, Ord 12, 
258 0 0 x x x i Ord 10,485 
259 6 0 4,225 | 2,641 x 0,3 ian 10, 
| 260 2 ( 2 4 x S Grayturg, Per 2,72 
261 % 3 0 “ 3 x 4 San Amires, Per 2. 
1 x x x 4,31 2 Straw, Pen 4,310 
263 0 0 l x x x 4,428 x Strawn, Pen 4,48 
0 0 ( 2 18 x x a4 Hustler, Per 
265 1 0 l 0 0 ¥ x x x Ord 6,19 
0 0 2 x an 25. x I om San Per 2, 
267 G 0 4 0 5 7.4 x § * I 4s Yates, Per 2, Me 
268 49 0 21 4 1,638 1.¢ 4] Se Awires, Per », 
269 3 ‘ 29 x on x 0 El lenturger, Ord 6, RO 
70 5 0 0 5 x 4,712 lienturger, Ord 10, 
27) 9 0 7 2 4,400 x x 8,29) El lenturger, Ord 10,398 
272 14 0 4 4 100 1.1 or Yates, Per 2,313 
773 8&3 ( ( 55 25. Ss P #2 2 Sampean, Ord 
274 283 1% 72 Ss Sampecn, Ord 7, 480 
1 Ellenturger, (rd 


Fl lenburger, Ord 


276 4 4 0 4 x x 2 2 
277 3 ( 5] 133 1,400 Te 459 Fl lenburger, Ord 9397 
0 0 l 0 2.9 x x x 4.49 Ord 9% 
79 2? 0 ( 1 l 0.2 x Ellenturger, Ord 9,35 
4 0 0 7 x 1,185 x x I P an 
| 0 0 l 5, 178 x x ! x El lenterger, Ord 11,972 
4 0 0 0 2 x x x Ellenteurger, (rd 
2h 1 l 0 0 l 7.9 x x x $2 | 7 Canvan, Pen 5,522 
9 0 0 1,430 x Queen, Per 4, 100 
287 3 0 0 0 3 Z x x x 1, N Se Andres, Ver | 4, Ma 
1 ( 0 0 1 x 51 Ad Clearfork, Per | 7,3) 
7 x ) l Clearfork, Per 


Per 


22 l ( 2 x 13 Fl Ord 
293 17 l x x 4) Pre an 
294 0 6 3 x 2, 124 33 x 6,14 Devonian 11,20 
295 2,273 | 1,276 125 Devonian } 11,205 
2% 0 0 x x x 1% 6s Deven 11,205 
} 0 x x x i Hustler, Per | 
| 298 2 0 x x x 6,519 20 Filenturger, Ord 6, 
un 20 20 a9 1,200 | 1,088 4.0 1) 4,57 Ellenturger, Ord 
vl 2 16 0.2 DS t §,912 Fllenturaer, Ord 
uw a x Fl lenturger, Ord 7, #91 
13 ) 3 2 3 “40 0.1 ( Henturger, Ord 
3 0 3 x x x El lenturger, Ord x 
| 3S 12 3 15 3 149 x 3 4,02 7 (ewturg, Per | 3.400 

we 19 4 0 17 2 x x x 3,292 Per 1 
w l 0 0 0 x x x 6,89 Fl lenturger, Ord 8,110 
l 0 0 1 0 Ss 4,9) x Delaware Mtn, Per 4,7 
38 ( 294 2,025 | 1, Se RO 175 Per U2 

2 ( 0 2 x x 6,4 124 Bol foam, Per 9,12 

3 ( 0 3 2,643 x s a x 

u ¥ 0 33 2,020 | “4 x x Bolfeamp, Per 9, 312 

0 0 1,90) | 1,69 om x 

2 l 0 0 2 x x if 6,972° 110 Ord 1,7 


Ord 


Fi lenterger, Ord 


< 


| 
| 
i 
Rat T | ne le | 
| 2 | | < > a 
fel] 
| 
‘ae 
j | 
i 
| 
ik 
Ad = 
+ 
} 315} iB 12 x x 6,0 1,098 
| 316) 21 % 34.2 x Ll x iv 
: 


TABLE 


Shafter Lake (Ellentmryer), Ellenturger, Ord 1 94a un 627.4 


| 
| 318 | Shasmen (Cerayturg), Crockett (eaylurg, Per 11,829 1,2 
| Shannen (San Andres) Crockett! San Andres, Per 1943 693, 199, 
| Hider | Sowry Sen Amires, Per 1923 4,631,643 R 
| 321 era Madge 2400, Sowry San Ange lo-Clear fork, 2, 821 05. 195, 
Per 
| 322 | Sharan Madge (Canyon), Sawry! Canvor Reef, Pen 1949 RAY 
/ 23 | Shearer, Pecos Seven Hivers, Per 198 BH 
{ we Yearer 1,700, Pecos (ewyiure, Per 1949 6, 7RB 
| 25 | Supley d Seven Hivers4 een Per! 1908 B, 61 55,19 1, 1,098.4 
| | Sampaon, Qockett Seven Hivers, Per 19 3.1% 4,32 
| | Slaughter, Cochran, Hockley San Andres, Per 74,29 14,9, 13,270,7, 29.4 101 
| < Tevy 
| 38) | Smyer, Hockley Clear fork, Per 12¢ f 4 Al, 984 
33) | Snyder, ~w Angelo, Per 1935 ¥ 
1 wyder North, Saery Canyen Heef, Per 1948) 6,72 
13 wyder No (Strawn), Strawn, Pen 1949 l 
Not Pl Lenturger) , Soury Fllenturgr, Ord 149 
South Sealy Yates, #ard Yates, Per 7 
| Specie, lang Fllenturger, Ord 1448 
137 | Spencer, Bard Yates-Seven Mivers Per 1943 15,4 
~prabercy, wa Andres, Per 1946 43,62 
‘termett, labbock (learfork, Per 1942 “ 4 
Peak, Tom Green Strawn, Pen 1948; 1, 764 93, 43 
lalpa, North, Mamels Strawn, Pen 1949 ia 1.1 
M3 lankersley, Ties Mounes, 1945 4,724 
M4 laylor Link, Pecos Yates-(ueen-Sen Anires, 1929) 2 800 0,601,59 los 0.2 0,2 
Ber 
1 (Sq Andres), Pecos Andres, Per 1949 «47 é 
¥ Tex llarvey, Midland Spraberry, Per 949 949 
se oke Ellenturger, Ord 11,4 tie Last well plugged 
49 Three Mar, 1945 1, 2M 1, 781,884 "93 , 
% lippett, Qrockett Wolfoanp, Per 1947 208 68 ] 
| lod Yecos (re 129 3, 4 2 1, 689,4 
| Deep (Cranoadal) ,Qrocket¢ Strawn, Per 1940) 4,763,064 75, Bal 
Dee lentarger) Ellenburger, Ord 194 2 12, 400,02 
rockett 
| lucker, Orane Susan, Ord 23,911 
lumstall, Seeves Te laware Per 104 1, 1.2 4 43.¢ 1. 
TX L (tyger Clearfork) Sector Clearfork, Per 1,141, 14 l 
IX L (Wolf am), Actor Iteamp, Per 194 1,18 
TX L Actor lev 194 22, (61 , 
TX1 tlurian), Aetor Fusse lman, Sal 1947 , 
fol | Union, Wichita, Pet 1943) 1, 3,062, 41¢ 
W2 | lnaversaty Kk 9, Qocket u a 14 
rockett Andres Pet 194 1, 4.044 
wS “i, Nerves Woltcanp, Per 4.18 We emporerily al 
we Vincent, Soma (leartork-Miehita, Per 1943 Last well plugged 
(waylure-San Andres Peg 1927 6, BO, 43 4,008 4,071.1 
Fila, (wavlury, Per tai 4.79 
PO | Wacktel! (Fllen), Grane Fllenturwer, Ord 1, O€2 ‘13, 
| Walker, Pecos been-Coaviurg, Per 2,74 
72 | Baples-Platter, we) Aires, Per 1939 0,024 
Ward Sard Hinkler! Yates-Sevey Rivers,Per 1999 1% 65,2 4 4,773 l 
174 | Ward, Scuth, Yates-Seven Mivers Per 19% 1, 40 4 2, 294. 1 
WS | Warfield, Midland 


Valley (San Ancires ar 


Nuires 


Weiner (Colby Sand), 


enlureer, Ord 


White Haker, Mintle Cbeen, Per 1% “ 1 
193) Wate & Baker (Stream), Pecos Strwen. Per u 
94) Wilshire, [ton Wol foamp, Per 


Winfield, Sagyy “Mh 


| 
302 mz | NTinue L AND GAS PRODUCTION STATIST) FOR WEST TEXA | 
| PR > T NDENSATE 
1 > } + 
| NAW E > < 
| | > < > & 
+ + + + 4 + + 4 ! 
| 
| 
‘| 
} 
| 
sae 
| 
ta 
.| 
| 
a 
| 
TR Wasson Gases Yooam (lear fork, Per 194] | 
Tom ree 
Wi Hey @avture, Per 1% 6,2 4 
4 | Wentz, Pecos Filenturser, Ord 
West, Sa Andres, Per te x 
WAR Meat, Lowery Mtn, Per n 2, 24, 
Wo) Wheeler (Devonian), Finkle Dew 2,1 4,74 1, 377,09 
Weeler (Siluria Finkle In 4 t 
‘ 
i i i i i i 4 4 7 


(rd 


lenburger, Ord 


Flienturger, (re 
t 


Lienturger, Ord 


Canyon, Ben 
Coavierg, Per 
Crayture 


Per 
Clearfork, Per 


Clearfork, Per 

lvania 

Fl lenturer, 

(eayiurg, Pet 

leniarger, (rd 

Sever fh vers 

Clearfork, Per 

lenturger, Ord 

Clearfork, Per 
lorger, Ord 

Pllenturger, Ord 

Ord 

Sar Andres, Pet 


Fi lenturger, Ord 
Fl lenturger, Ord 
Fllenturger, Ord 
Fllenturger, Ord 
Ellenburger, Ord 
Fl lenturger, Ord 
Tranaty 

Ord 
Fllenturger, (rd 


ampecn, Ord 
riaware, Mur 
Pi ienturger, Ord 
Fl lenturger, Ord 
Pi Ord 
Eh leutarger, Ord 
Fllenturger, Ord 
Filenturger, Ord 
Fl ientureer, Ord 
Se Andres, Per 
Verges yi ¥ania 

Wichita, Per 

San Andres, Per 
Aires, Per 
El lenteryer, Ord 


San Aires 
Mississippian 
Fi lenturger, 


Andres 
Andres 
Sen) Autres 
x 
aware 
lenburger 
ienturger, 
Pre 4 


| 
LEONARD + THAWL LY 303 [ane 
| NUMBE WELLS PRODUCING PRE SSURE AR A MATION cepest zone | 
| 
321 141 6.9) I i | 8,238 
322 | 2 25 f + ( 3,135 | 2,948 x x x 6.680 
| 323 2 0 4i 2 x 1,7% 
| 324 ? 2 x x x 1,708 
331 1M ‘ 6) p-s| “4 6, 419 
332 1AR lf ( 168 0 3,10 x 4 x Cav ‘ 
333 j l 4 x x 4 4, 
338 ) 0 2.1 x ne 679 
442 ! x x x x 4,198 
181 a 145 7) | x 29 D ‘ 1,% 
a 
3 3 0 x x x oF 6.43 
Me l 0 4} x x x 6 } 6 an 
( 0 x x x me 12, 08 
351 743 | 116 | 12 41 | 658 108 | x ‘ 610 
| 
| 5 as 70 ( 4 x 149 
( 3 ¥ 2,177 x t 74 4 ll, 
38 2 112 25 2,300 | + FA 11, 
2 J l 4 x x x ” 
%3 & 24 21 x x x 
A if ( 2 4 x x x 
te ( | tA 6,172 ‘ 
% 202 123 4) 1,59 | x 2 4 4,002 
\4 4 f 4 x x Ord 11, 
9} 2 97.9 4 2, Ellenturger, Ord i) 
73 om | 23 2 210 | 610 x B4 B19 
1,611 2 f 1,368 | 2% 18% 4 M4 1), 108 
377 or 21 2,1) * x ai we 11,108 
79 l ( ( x x x “4 Ord 
38) 7 2 4s 1.770 | x x 
1 0 | 2 x x x 6,29 6,29 
118 2 0 15 4,779 Per 50K 
0 6 3 j 4, 825 x x wed 10,813 
| 
L i A 4 i i i i j | j 
ag 


ontinueo OIL AND GAS PRODUCTION STATISTICS FOR WEST TEXAS 


Winters, | Pew | 1943 
Winters (Stream), Agnels Steam, Pen 


Winters North, Aanmels | Casco, Pen 1949) 


Borld, Crockett Grayturg, Per 1925) 
400 | Wyatt, Crockett Sen Andires, Per 1933 | 
401 | Allen, Actor | Ellenturger, Ord 1947 
M2 | Yates (Smith Sani), Pecos Yates, Per 1933 
Yates, Pecos Crwyture-San Andres 1926 
Yellowhouse, Hockley San Amires, Per 


FOOTNOTES 


! Collins consolidated with Barly (Straen Lime) Lee Harrison formerly Lubbock 
Wingate consolidated with Fort Chadbourne 6 Latrick formerly West Petersture 

Fort Chadbourne, Best, formerly Davenport Winters (Strawn) formerly Winters (Canyon) 

& Andector (Clearfork) consolidated with Goldamth (Clearfork All gas production is from Gas Wells on pressure base 
an 12/13/48) of 14,65 psi 


a 
304 TABLE | — 
| FOR Thousand f Bol} 
} 7 C 3 | ras | 
+ + + + + + + + + | 
wT | 20 3, 398 3, 398 
| 
3,440, 13,380,183 1, 111,07 
| 100 81, 416 5, 465 | oe 
800 1,075,904 666 , 533 
21,500} 360,757,074 | 11,820,702) S00 677.6 7.0 
1,720 762, 746 294, 311 
a 
4 
| 
| 
ay 
| 


LEONARD H. THAWLEY 


ABANDONED | 


x 
Fl lenturger 


lenturger 


San Amtres 
Straw, Pen 
Fllenturger, 
Fl lenturgr, 
Fl lenturger, 
San Antires, 


H 
305 

T 
DEC. 1949 } oF | Ene oF, 1968 

lo | } | x x x Ord | 4,668 
| | | | | | | | 2,825 \4 | 
3 | 13 | 0 | 41.0} x x | x 4 2,918 
| | “ 
309 In 18 o | o | } 0 p 425 Ber 

| 4,662 | 4,497 0.0 | x D x | 10,788 4 | 
al 0 1| @ 11,507 | x | 30.0 | 2 D Per | 4,685 
| 
i 
4 
ab 
| 
4 
| 
‘au 
| 
| 
| 
| 
: 

ja 
3 


1, Andrews 
ows 
4, Andrew 


| 3} Autrews 
6) Andrews 
Nidirews 
| Andrews 
9 orden 
10) Horden 
12) Horde 
13) Dowden 
14 Cochre 
lodira 
19 Cochrm 
1 
Coke 
4 Coke 
Coke 
% | Coke 
Lake 
(rme 
"Crave 


LiCrockett 
Crockett 
Crockett 


M Crockett 


Crockett 
Bi 

| 


Caine 
Came 
Gaines 


‘Gaines 
0 Caines 


(ean es 


Caine 
Leane 


Mid] and 
© and 

Mitchel! 
Mitchell 
Ma tohel 
0 | Pecos 


4-2) 
Si 1 

15 144-92 

w-14 
12.9 v 

+14 

- % 

103) 

y 

Law 14 Lge 

4 Tr lye 

IBiLee 

Lye 

4 

I-A 

11-19 m4 
| 
1) 

Lee 

‘ 

4,1 

43,1 
43,1 

} 

14 44,1 


A 
1AM 

x A 

A 


“ 


X 
194 


Lads 
(Ss) 
© 
PSI b) 
1-N GAMMBAA 
141 
P 
IN'TEP 
i 
A Hrogn 
Cares 
ate 
Anns t rong 


Hate 
‘autierres 


Drockheyser 


TITAS 

aN 


9, Kewanee (hi 


lniv of Tex 
11,005 McAlester Fuel | Fisher 
8,210 The Temas State of Texas"®" # 
Caties Service Cowten 
8,518) Pare Oil E.P.Cowien "A" 
0, 112 
Pare Oni E.P.Comien “A* 
10, 186 Sagnolia Pet b.P.Cowlen 
4,7) St mol und Dawid Fasken "i" # 
6, MO ILL Claytem & 
DHA Clayta Jobe: aan 
D5) Seal LV 
41,818) Sanclaar Praaria St er ms 


Awerata 


025] Goy & Hames 


™ anol ind 
4, 040/10. Maxey 
4,835) Caan & Maney 
$, Atlante F.0. Me 
4,745) DeKal. Agr Asso! Seaboard-Wripht # 
6,24) Werncdland # 
Mate 
(hi K # 
Hands |e # 
farnscdal | Dew enge 
itll 


fred lumer 
1945/08. teover #)4 
l, lexa Pierce # 
Arcine Bean Archie # 
4,110! borest Oh! 
4, 140)! Aner ata # 
Cal f (nav 
4, BO | Cay Valee L.K. Gaol be 
Pha Comien # 


Lev 
ley 
Lower Clear fork ® 
Per & Lev 29) 
~ Elle 
Ord 
Lawer (lear fork 
Per & Dev 
42 
fayiure, Per 
Spraybery, Per 19 
Spraybery, Per | 4 
Canyan Ls, Pen 
Dev m3 
Canym Ls, Pa lf 
Andres, Per | 
lew T 
Midres, Per © 
Axire Per | 
Andres, Per & 
Palo Pinte, Pen 
lenlurger,Ord | 24 
anyon, Pe 
tran, Pen 
Palo Pinto, Pen | 54 
“raw, Pe 4 
Pe 


(waylur Per 
Per | 
Ellenturger, Ord 
Autres, Per 

7 ery, Per 

(Cr aylur Per 
Per 
Tubb, Pe 
rayiare, Per 


Clear fork 992 


44 

1, 297 

8.792 |Sal 
LDiEllen, Ord 
Lew 


fl, 244/Sal 


Craytare, Per 

, 20 IGravi Per 
55 Tubb, Per 

4,72) Craylurg, Per 

25 (Clear fork, Per 


, DOK 


4,46 Gravure, Per 
lenturger Ord 
3, 231 lenturger, Ord 
3,010 Canyen Ls, Pen 


lenturger, Ord 
Pen 


Ord 


(rayture, Per 
\Uravture, Per 

© |Ellenturger, Ord 
Andre Per 
i@uurger, (rd 


learfork, Per 


feneral Anericay 


74) Shel 
40) Texas Warten 
Geo Livermore Head # 
“ 
Texas llarris 
~wenevian etal row 
1) etal “nn 


49) Texas (. Schartewer # 
A) lew Harvey 


Supernor Oh J 


5) Stmdard of lex * 

Superior Oh lim Plaster # 

Cooper | # 
onder Te © Ae ‘ 


eta 


lmerich “Payne Wate 


“ava 
al 
Clearf 
ev 
lea 


4 
wk, Per 
rk. Pe 
Per 
rk, Per (404 
a, Der 4 
rk, Be 


¥ 
ve rd 
beer 

ume Pen 

1 
Pee 


Pang 
lL. 
41.8 

Pam 


y 
5 4 


(eavtury Per 


Tulb, Per 


Cle fork 

8) Ellenburger, Ord 

10 Clear fork, Per 
Elleturger, Ord 


Ord 
Ord 
4 Ord 

Ord 
992 Ord 


OS Seven ver 
1) Mchee Lat 


Per 


raviure, Per 


| 
| 
| 
306 TABLE 2 A ESSFUL WILDCATS AND EXTENSIONS DRILLS N WEST TEXAS DURING 19uU9 | 

Univ Lids 65,0) | 
Cas Li ft 
4 
| 
| 52. 1 
57.0) 19/64 
77.7) 17/64 

: 218.0) 12/64 
| 

1.3) | 

0,9) Pam 
6. 
3343! 1/4 
10, 
n 192.9 7, 5% 
121) 10,955 Dev | 
4, SRO (San Andres, Per 
] 4,883 Sen Andres, Per | 
1.4 Pang San Andres, Per 
71.) 4,906 Sen Andres, Per 
198.7) 1/4 4, 90 Palo Pinto, Pen | 
| 259) |Ellenturger, Ord “4 
45.8) 1/4 Stream, Pen | 
71. 3) 75 \Ellentunger, Ord 
1) | ¢ am § om, Per Pumy Strawn, Per 
Psi 4, SO) Gaal f H. Conne Se Andres, Per 79, 7 Sen Andres, Per 
040) Cul f Lniversity TH’ ley x 686.9) 11,080 |Fllenturger, Ord | 
HATE the ey 1224 1@.2) V4 522 fev 
Archer Yate 3000, 19 
+} 
lil 
GW, Brow 4, | 
ry 162.0)1-¥4 
4 
Upper | 78.1) 1/2 
| 
42) Beton 5/45, T-1-SiT 4 Forest On Prallips,Tyi pper Clear fork Por 124 
Per 
43) Beton 1 TIN 4 Scharbaver § pper Clear fork, 446) 1/4 
habb)-5, Per & Tubb, Per 251 4314.0) 
rer 
45 Caines l leuturger, Or 12, Lente Ord 
PSI Gle 
pst | 4 
aN 190 San Pea 

‘ | 

4 Caines 510 IClearfork, Per 
! ELA KE ct. os San Andres, Per | 74 15.2 | Andres, Per ay 
Carte t KKK 957 Camanche Cory Wiilians a Antre Per Andres, Per 
Carta 1,23 Camanche Cor Lymetal Andre Pe 4 Andres, Per ot 

hen x 9 ( WO) Ohagma LLM. ‘ q ave Pe 

Lov ung }55, 1-1 Intercoast Pet LP. Ir. # wlaware Sd,Per $ Del aware Sd, 

| 63) 1S I S22) De eta elaware 15) Le lawere Sel Per 

- 
ava 
lemia 

Pecos H&GN 1, STR KD. Heisetme | Pecos Valley Co # Yates, Per 4 | 1,641) 

4 Pecos HAGN 1, lown Hex ust Yates. Per 4 

Pecos TA Sel 10| Texas Tensill, Per 

1 | 
| 


dwtinueo SUCCESSFUL 


i raylurg, Pex 
TONates, Der 
Ord 
5 Hustler 

KLM) 4,944] Mamolia Pe Me McKee, Ord | Lenburger, Crd 


iit lender get Ord | 
|Peoos 10-3 Yate 
AB | Pecos 25) 1,615 bes ie y is 9 | Seo 


94) Pecos 
95 an 
| 
ees 
101 
102 
102 | Kamel s 
10 
105 
100 s 
107 

jhunne | | I.tiemsley 

| |Hannel 34 | 

Hunne il | ° 4 neo} 
| i ] 
1) 


|Seurry 
143)Seurry 
144|Seurry 
45 |Seurry 
jSeurry 
}147 |Seurry 
1148 |Seurry 
|Seurry 


Canyen, Pen 
ledger Ord 
Canyon, 


| 

Elledurger,Ord | 5 | 7 733 


| 
be | 
TABLE 2 - Wi LOCATS AND EXTENSIONS ST TEXAS 
2 ve CA AND EXTEN Ef N wt TEXAS 307 
AL i 
| 
| | | | | | | | 
| +27) 410 JHE ON 
4 | | 
| 82|Pecos 7-1 | |C TAME 
| 83}Pecos -2 4 jit & G 
| 
| 
ae 
10, LS. Ellactt Pes 000.7) 1/2 [20,618 Pend, Pew ~ 
i” 10,678 [Pl nee bt. Jawan 92-4 ‘et ea 110,” Pen 
4,056 tash Aner Oh tlayvs end, Pe 4 $,450 JE) Lentaurger Ord | 
5, 435 amid Ve a Pend, Pew | 
722 “Meba L. Strawn, Pea 4 4 Pe | 
3,905 [Herring Lx AL. Aldridge # tren, Pe ‘ V4 Pes 
M9 Wood Dr H. VWoeler (aso, Pe | Pe | 
LF B. Herden trom, Pe 180.4) | 4,668 lenburger Crd) 
on 00 J MeNey # Rend, Pes 5,330 Pes } 
| Hamels 24 | |S. Herr any Hears| by Gross #1 Pe | 4, Pe 
117 |Remels [11-2 #77] 4, Pet Mitchell # traw, Pen 4,48 Straw, Pe 23 
hi 5-28) IR GHASA {Chic On ALL. # Straw, Per | enlarger Or 
a 112) |Seurry i 197 WATE | Om Canyon, Pew i | Ganyan, Pen | 
Scurry 1-19] Wa Te | Magnolia Pe 1G. Moore # Caryn, Pe 18. 0) 10/54 PAS Pen 
| 2-14) 12317 [MATE 244) Gol stan 1.J. Sterling # Mutres, Der # | 2, S19) Sen Andres, Pet 
1124|Scurry Wa | Caryn, Pe 4 7,093) Garyen, Pe 
l125|Seurry | | ndard of Texas|J.¥. Brow 9 Cavan, Pe 6,870 Pes 
iScurry | 3-4} He TC | le # ava, Pa | 6, Pen 
1129 |Seurry 425) Saat Sunray Oh Brown Lary, Pea 43. 432,01) 1/2 | Pen 
15-19) 183/97 TC 6,745) wwathea © # Caryn, Pes 2.5} | ayn, Pa 
[33 |Seurry | | HATE & stream Pe Mayan, Pen | 
}134|Seurry Magnolia Pet Winstan Caryn, Pe 1.9 4) 6,862] Can ve Pen | 
ag 1135 |Seurry 8-1 HATE lert Fie Harmen Canym, Pa , O08 Cavya, Pa 
1)38 |Seurry | 19 1G HAGN Memcrief etalitichalee ayn, Ve t 0,9) 1 1 6, 800} Canyen, Pen 
1139 |Seurry 3 moo ne Lavemnore Caryn, Pa 5/8 6, 7%) Pen 
14l|Seurry | 9-7 nate |Stantard of Texas|J. From °2" Pe 1/2 | lenturger Ord} 
9-12) 122125 ¥IT.W. Dowell Addison mya, Pa 04) 6,677 Pm | 
10-1 Smith | Sed-Fryer Drly ES Wilkansan avn, Ve ¥ 62.6) 1/2 | 6,650] Canyan Pen | | 
4 0197 He TC )Kine, Warren & Dyei LLL. Lams ayn, Pe 1/2 | 6, Pen 
183/97 Wa 170 | LM. Clearfork, Pear 4 | 3,22 Cle arfork Per | 
0-1 11 Snath Sunray Oh L.S. Semtell trew, Pen 15/64) 7, Stram, Pe | 
119 |Seurry 10-23 HETE 6, li Lame Star (. #1 Caryn, Pen 4if 4.7) 3/8 | 6,865) Caryn, Pew 
1151 |Sewrry 1-4 21) LP. Smath 6,798 | Kansey LS. Sentell # Pe oo; 1 Ral | 6,990) Canyon, | 
1152 \Seurry 17713 HAGN | Lockhart Mellaney Cayn, Per 41.8] ya i ¢ 
154|Scurry Ha TE 20041D & RO Turney ear fork Per f 
\15S|Saurry Roberts lewis ayn, Pen 162} 121.6] 1/2 | 
1157 (Seurry 111-27 HATE the # Cavan, Pe 1/4 | 6, Gaye 
|Seurry jl 180} 3 HeGNn 6,73) Standard etal York #) 
! 
| 


« LOCATION 
=} 
at 

COUNTY 
w 
Apec} suv 

Seurry 12-10; 63) 3 
162\Seurry |12-19/205, 97 TC 

| 63\Sterling | 6-13) 61 5 

| 64)Sterling 7-27) 6 A Wade 

| 165| Suttan 9-28; TWANG 
Terrell 9-77; GCA4&SF 

| 167 Terry 3-10) 91 4X 
168 Tom Green 2,8 (193 D.11 SPKK 
10 Tew Gres 318 193 D1) SPRKR 
Tom Gar 29) 194D.11 SPRKR 
Tew Grem 5-10) 19 DU SPHKR 
172) Tem Gre 6-5 193 
Tom Green 12-8 | 19/25 Hate 
17 4)Uptan 2-16| 14)4-1/2 GCA&SF 

| ITS 31/40-T-4-S! TAP 

| 176 |Uptan PY TCRR 

| ITB\Lptan 10-21; 4) 4,1-45 TAP 

| Winkler 2-25) PSL 

| 180|Winkler (11-21) 24 A-T PSI 


| | 


COMP ANY 


PAY 


7, Baxter etal 

7,643 Sm Oil 

1, 141 Placid & 
868) York & Harper 

3, Shel! On! 

5, 2590) Wester Nat .Cas 

9, MD) Seaboard On! 

4,790 Plymouth On! 

4,7 Pl wwouth On! 

4,700) Plymouth Or! 

4,676) JK. Wadley 

4, 210 Plymouth On! 

4,835 Hiawatha G 

11,080 Slick4 esche! 

12, 700 Magnolia Pet 

11, 75) Hable O& 

11, Nat Gas 

12/960) Republic Nat Gas 

9, 660) Gulf 

Gulf Oil 


WILDCATS AND 


Feldea #) 


Clark #1 

Folerts 
Hoge #1 

E.M. 
J.D, Kobertscn 
Green 
1.D. Roberts 
JW. Green 

J.D. Robertsan 
Gurre #1 
HLF. Neal #1! 

TXL #1 

Bamett #1 -1 
Barnett #14 
V.J. Powell #1 
Keystcne Cat Co #135-D 
Keystane Cat Co #1%-I 


RODUC INE 
ORMATION 


Elienturger, Ord 


, Per 
, Per 


Fllenturger, Ord 
lev 
Dev 


EXTENSIONS DRILLED 


IN WEST 


INITIAL 
PRODUCTION 
Day 

33) 
121 

no 

is 

10 

410 

223 

112) 91.3 
4,900.5 
1,402.1 
| 1,643.3 
293) 1,837.1 
1,372.3 
59! 1, 487.5 
"178.9 


CHOKE 


wr 


see 


Fr 


TEXAS 


DEEPEST 
HOR | ZON 


ESTED 


7, Elenturger, Ord 
7,680 Stream, Pen 
1, 00 Clearfork, 
1,03 Sm Axires, 
4,653 Ellenturger, 
5,910 Wolfcamp, Per 
11,845 El ledurger, Ord 
4,754 Stram, Pen 
5,657 Pre-Caniria 
4,735 Stram, Pen 
4,725 Strawn, Pen 
4,7% Stream, Pen 
4,881 Strawn, Pen 
11,564 Ellenturger, Ord 
13, 295 Ellenturger, Ord 
11,453 Ord 

11, 385 Fusselman, Sil 
13, 125 ELlenburger, Ord 
9,744 Dev 

11,877 Ellenturger, Ord 


308 TABLE 2 - SUCCESS 
a 
Si, 
LEASE ANI : 
=) 
M. Straw, Per V4 
Sen Andres 
Stram, Pen 
Wolfcamp, Per 
isco, Pm 
Straw, Pen v4 
tram, Pen V4 aa 
tram, Pen 15/64 
Straw, Pen V4 
Pen 
tram, Pen 
Fusselmm, Sul 
4 
| 
q 
aa 
ia 
| 
7 


TABLE 3 - UNSUCCESSFUL WILOCATS AND EXTENSIONS ORILLED IN WEST TEXAS DURING 19U9 


DEEPEST 

HOR | ZON 
WELL NO TESTED 


NUMBE F 


LINE 


Andrews PSL Fullertan Oi! H.M. Wilson 69 Dev (1) 
| Andrews Univ Lads Stanolind O & G tmaiv of Texas 6) (Dew (2) 
Andrews tmiv Lds , 000 Stanolind O G of Texas 6) Cisco, Rea 
Andrews PSI r J.C. Bames Munger & Nix #1 Clearfork, Per 
Andrews { tnav Lds 25 Frank & Geo. Frankel tmav of Texas *104" #61 
Andrews lniv Lds 9, Magnolia Pet of lexas #2 
Andrews Univ Lads York & Harper, Inc Phillips nav of Texas #1 
Andrews Univ Lds 8, Se Minerals Cor, "A" 61 
Andrews lniv of Texas #1 
Andrews liniv Ai tnav of Texas 6) , Per 
Andrews Univ Lds 8, ¢ lniv of Texas , Per 
Andrews Univ Lds Andrews-lmiv 6] Graylurg, Per 
Andrews SL ,8 Pm! Lawlis ley 
Andrews 1-2 , 242 Forehal! Onl Cowden #5 San Andres, Per 
Andrews , 055 Anderson -Prichard lmiv of Texas "D" 61 San Andres, Per 
) Andrews Anderson -Prichard tmav of Texas “E* 61 San Andres, Per 
7 Andrews Standard of Texas Columbus Gray #1 Wehate Albany, Per 
Andrews TCV. Bay etal David Faskhen Grayburg, Per 
» Andrews - 2, Geo P.Livemsore eta! A.L. Mayhew etal #1 Ellenburger, Ord 
Andrews A- Cascade Pet J.E. Parker 61 
Borden | Mant Clayton & Johnsen 
22 Borden Seaboard O & G Clayton & Johnsen 
23 Borden Ryan, Hayes & furke H.B. Herd #1 Ellenburger, Ord 
Borden Seaboard 0 & G Clayton 61 '\Canyan Le, Pen 
5 Borden Sanchar O& G Hose Pratt Ellenburger, Ord 
26 | Borden Anerada Pet JK. Caming 61 Ellenturger, Ord 
Horden Sinclair O& G Bryan #1 Granite, 
Borden Sinclar O& G Huth Reynolds §1 Ellenburger, Ord 
Borden Sanclaar O4& G 1.P. Tumer Ellenburger, Ord 
Borden Doswell RH. Camtrill Ellenturger, Ord 
Borden P 9,554\Don Aneche etal Claytan & Johnson #) Ellenturger, Ord 
Cochran ll, Stanolind O46 C.L. Adama #1 Mis 
Cochran ) |Armstrong Constant in N. Black #1 Se Andres, Per 
Cochran Armstrong , 788 Humble O & Masten Granite, Pre-Can 
5 Coke Seaboard 0 & G M. Russell #1 Ellenturger, Ord 
Coke ,961'C Sharp Gartunan Ellenburger, Ord 
Coke 231/2 7, 155 Plymouth O11 Millican #1 Ellenturger, Ord 
Coke San Valley Oil Kewlings #1 Sam Andres, Per 
Coke Yarborough eta! A. Fletcher 6] Ellenburger, Ord 
Coke tnion Oil J. Frost #1 Ellenturger, Ord 
Coke Sun Oi! B. Hanks #1 Flleniurger, Ord 
Coke So Minerals & Seaboard Rawlings 6) Ord 
Coke Wadley Gray Ellenlurger, Ord 
\Coke Hronte Tow 5, 2 Murray etal Youngblood #) Straw, Pen 
5 Coke ‘heal Hanke Face Bros, In« Ell burger, Ord 
Coke Feliz Sosa OF ‘ 2 Granite, Pre-Cam 
Coke Thuren 5, 408 Saxon Exp Elleniueger, Ord 
Coke 7 CH, Murphy Ellenburger, Ord 
Can cho KH. Haskins Nicholson & Jones Canyon, Pen 
) Cancho SB | GF. Gould 3, JR. Stewart ), Ellenburger, Ord 
Concho TTRR 540 Stewart & Hutler . Barr #1 Ellenturger, Ord 
2 \Can cho Haskins 10 Lamb & Ford Drig hice Canyon, Pen 
Crme 2 CCSDARGNG Texas RK. King Sm Andres, Per 
Crane 31x IC CSD&RGNG 2,853 /G.F. Getty Hallie Day #2 Grayturg, Per 
5 Crme 2 CCSD&RGNG 1, 327 Geo. Kidd MeCl urtie Bros #1} San Andres, Per 
% (Crme 2 10, 190 Gulf Oil Hendersan 6544 Ellenlurger, Ord 
Crme | 2 OA KR Jax Cowien etal #1 Ellenturger, Ord 
Crme H& TC 10 Gallery & Hurt etal 1M. Moseley #1 Ellenlucger, Ord 
iCrme Williansan #10 Moore Exp 1.C. Barmsaley #1 Dev 
Crme 15! Sl BLL. MeFarl and Comneli 61 Sam Andres, Per 
Crockett C.F. Garlits Weaaner Shanna Sam Andres, Per 
Crockett 1S Amerada Shannon Est Elieburger, Ord 
3'Crockett l, Geo. Bean Geo. Bem Sen Andres, Per 
Crockett 1 Texas Tan Smith #1 Ellewburger, Ord 
5 Crockett 108 Sun Oi) Hal ff-Bivines Est #1 San Andres, Per 
rockett 4)1 4 2,29) ‘Sun Oil Halff Pavins Est #2 Sm Andres, Per 
rockett 3 CL. Bay & Vickers Pet Univ 1-39 El lenburger, Ord 
rockett 8,015 Frank & Geo, Frankel Ellenturger, Ord 
rockett Lands Oliver & Kotyze Caruthers §1-A 
rockett 25/2 I1&GN T.W. & IM. Loffland L.B. Goa, Jr 61 
rockett TAStl 602 H.P. Dunn L.B. Hoover 6] San Andres, Per 
rockett Univ Land 625 H. Hunt Trust 6) Ellenburger, Ord 
( 5 Texas Pierce #2 El lenburger, Ord 


+ 


oa 
8 


wwe 


4 


1-A 
1-A 


“3 


260) 
448 
269 
324 


< 


w 


mun 


as 


#58 


YP 


w 


ww 


rockett G 
rockett C&S ! D.D. Thanas etal Archie Bean 61 Se Andres, Per 
‘Crockett ( , 225 Gar-Ter Drig Sanclair-Andrews #1 San Ancires, Per 
rockett A.W. Adkisson L.B. Cox 61 San ndres, Per 
rockett | 3, D.W. Smith }.M. Shamon Leonard, Per 
rockett ,805 Moore Exp Halff 61-64 Sm Andres, Per 
rocket? | ,825 Join 1. Moore Shannon 6) Ellemburger, Ord 
‘rockett 1, 309 Russell etal 1M. Shama #1 San Andres, Per 
rockett ' 9,222 Cities Service Oi! Shannon “B* #1 Elienturger, Ord 
2 Crockett Moore Ex; Halff 61-65 Clearfork, Per 
3 (Crockett Humb | e Harvick #2 Ellentarger, Ord 
84)Crockett 2 Moore Exp Ellenturger, Ord 
85 'Crockett '4 1,520 Gar-Ter Drig etel (Gul fChambers Sen Andres, Per 
86 Crockett C&S D.D. Thames etal George Bem §) Andres, Per 


309 
if | LOCATION 33 
| ‘ 
| 
=! | 
a 
4 
4 
| : 
== 
3 
6-15 
6-27 | 
8-1 | 
8-27 | 
| 9.28 | 
10-17 
6-17 
7-23 
7-24 
10-6 
10-13 ; 
il-5 
11-5 
11-5 
12-28 
3-25 Ks 
7-10 
12-20 2 
4-15 
10-9 
| 10-31 = 
11-25 
-19 
-14 
-16 
2 
a 
1f-19 
ay 
4 
| 
-6 
7 
|| 
110-15 | 
(10-16 | 
| 
| 11622 | 
|11-27 | 
j |11-29 we 
if 
| 


Dawson 
Dicken 
Ector 


169 Loving 
170) Lovins 
IT 1) Labbock 
17 2) Lubbock 


( 


‘ 


laylor 


GN 


o UNSUCCESSFUL 


Cain 
Stephens Pet 
Pure Os! 


Tex-Ozona Prod 


thpe 


“ma thpeter 


Semoard Onl 


KJ. Carraway 


Ont 
J.C. Bames 


'T.P. Coal 


Stanolind 


SDARKRGNG 


Seaboard (1 


Pacific Westem Oi! 


Kepubli 
tai 


i Minerals 


Ohi 


Amerada Pet 


tllenburger, Ord 
Elienburger, Ord 
Sm Andres, Per 
Delaware, Per 
Ellenburger, 
Delaware 
Dleaware, 
Lastile, 
Castile, Per 
Castile, Per 
Delaware, Per 
Delaware, Per 
Sm Andres, Per 
Ellenburger, Ord 
Ellenburger, Ord 
Pre-Cam, Ord 
Clearfork, Per 
Dew ( 
Elienburger, Ord(6) 
Grayburge, Per 
Grayburg, Per 
Andres, Per 
Andres, Per 
Andres, Pe 
Andres, Per 


Ellenburger, Ord 

Dev 

San Andres, Per 
lenburger, Ord 

Dev 

Ellentburwer, Ord 


Clearfork, 

Fl lenburver, 
San Andres, 

t lenturger, 

San Andres, 
Clearfork, 
Fllenburger, 
San Andres, 

San Andres, 
Ellenburger, 

Pen 

Pen 

Pen 

Pen 

Pen 

Pen 

Clearfork, Per 
Clearfork, Per 
San Andres, Per 
Sm Andres, Per 
Wolfcamp, Per 
Wol feamp, Per 
Cayan, Pe 
Elienburger, Ord 
Fllenburger rd 
Ellenburger, Ord 
Sm Andres, Per 


llemburger, Ord 
lienburger, Ord 
Strawn Pes 
Ellenburger, Ord 


310 TABLE 3 WILOCATS AND EXTENSIONS DRILLED IN WEST TEXAS a 
NTY DEPTH, MP ANY EASE ANE 40R Z20N J 
z 
,851 etal Vaughn 12- 
88 Crockett 15) ST GC4& SF 9, LA Clara Couch #1 12-17 
89) Crockett 1,22 eo. Harrell #1 
90 Cal ber sen 17} 52 P St therrod Clare 6) 
: 41 Calber sm 34) 44,1 NT 6,65 thunter »-11 
Culberson ii | Phillips #1 5-28 
93 Calbersan 6 111 2,118 Freeport Sv! A.V. Stein etal 6! 
94 Cal bersor PSI Barrett & Mussel! Phillips #1 6-4 
Cal ber son 12) 14 PSI Maills-Lee Fisher # 7-] 
Ga lbernes PSI 890 Fussell & Wadsworth Fisher #) 7-13 
97 | Cal Ler sen 22) 114 PSI 8440.0 AL, W.A. Scott etal 7-13 
98 Gal bersen 23/114 Pal 1,935 & AL. W.A. Scott #2 11-2 
99) Dawson PSI 4,940 Lawson Drls Alma Gaines #1 9-2 H 
100 | Dewscs 35,T-6-NG HK 11.63) Mart Barrow 11-25 
12/3 10, 005 Loe #1 12-9 
10 19,45,1-2-Si\T AP Huchanan #1 1s 
104\ Ector 44,7 NTAP 82339 On} charbaver "I" $33 7-3 
105| Ector | 43,1 13, Se ( E.F. Cowden 62 9-25 
106| Retor 22) 42,1 141 4,971 B. Ewing etal A. Barrow #1 9.7 d 
107 | Betor 19}42,7-3-ST4 4,817 Aldrich & Fullingher T.P. Land & Tr *A* #1 12-6 
108 | Gaane Dew 00 Andersen -Prichard Or! G.D. Beldin 1-3 
109 | Gaines paw 40 Duncan & Kobert san Jones # 1-5 
110|Gaane PSI "70 Omnond Morris etal #1 1-30 4 
Gaine 4,977 Cabot Carba E.¥. Bice #] 3-7 
112|Gaine 42, AX PSI 11,419 Argo Onl Jones #1 De 3-23 
113) Gaane 16) 273 Loving 13,271 Magnolia Pet W.C. Hicks #1] 3-4 
114|Gaane AX PSI 11, BO Argo Oil F.H. Jones "B #1 4-24 
Gaines lo 4%) (CH. Murphy E.T.O' Daniel #1 
116 12} 292 Lyn 13,79) Le #1 6-4 
117 | 315) ¢ level Co of Texas #1 
118 Gaine H DA 13, 186 Stmolind O & Warehouse #1] 
Gaines 1% G CCS): 186 Paul F. Hutledge A. Hauton #1 Sm Andres, Per 8-23 
 Gaine PSI 4,959 Cabot etal E.W. Bice San Andres, Per 10-5 
1 10, 890 |Los Nietos & Honolulu “ Doss 92 Dev (7) 12-% 
122|Gaanes A-9 PSI Amerada Pet ¥.M. Breckon #1 Clearfork, Per 12-27 
123) Gaerne 16 283 0) Lawsen & Chiles ” ey Davies #! San Andre Per 12-28 
124\Garee 1, 1, 685 Geo. row Long 6] 1-18 
8, 462 [Plymouth Oil U.B. Sims #1 4-1¢ 
» Garre 17 Anderson etal Miller "A" #1 
Garza Ay cock 8, Comanche Cor, Montgomery-Davies "A" #1] 110-1 
128 Garza H&GN 2,555 K.S. Anderson L.A. Nance 10-17 
4,222 FLARE 7SO Comanche Cory Willie #2 10-22 
2 290 Seaboard & ( Haich #] 10-31 
131 |Garze 1, 235) AKAM 30 Duns Hanmonds #1 11-2 
132) Glesscock rat 4.11] Suter C. Houston 6-13 
134 Hale ak 3 General Aser iob Mayo # 2-21 3 
~ 135 Maal « 0 A-3 100 Cooper -Hempha | Nick Alley # 3-8 
1 37 | Hal « 20K General Aner Oi Featherstone | 3-9 
138 1 TAR Kieneral Amer Oil Byrd # | 6-1 
179 t 09 ‘Tobe Foster etal 4. Herral #1] j11-2 
Hoek Ley 4A PSI Constantin etal 1.1, Goodposture #} 4 
k Ley HM, Themp son Woodley Pet W.L. Elwood Est #1 7-3 
Howard 107 29 wade Rav Albaugd ewart l-] 
Howard 2) 33,1 Tal 431C.A. Jone W. Longshore 
Howard 32,1 NX 1 Sun On osdes Co # 4-27 
Hower 48) 32,T-2-NiT ‘ Norsworthy Mary T. Qiristim #1 8-1 
LB Hows 33,1 421 Moore Exy ed Jones $ 12-23 ’ 
43 AM) Mie wer niv #! 2-1 
19 C&St | Tank ey Est # 5-1 
UP 44 Humble O & | attle Co "F* #1 
Hine owas Murphey 6 A 
iin onrale Davenport Cre 72 
linea amzales We Cre 7.2 
153) anzale Page ilorietta, Per 11-25 
Trice 49 | KE Moore Abe M ‘ Per 12-17 
! Ine * KR Morwan -Aa kings Maver 61 Fllenturger, Ord 12-2 
Ke Wer #1 Strawn, Per 1-9 
1S) Kee KH Deva ert Wal lece #1 Ellenturger, Ord 5-8 
158 H&GN oO time Est Ellenburger, Ord 6-22 
159) Kimble “4 M.C. Moore eta iekev Elles ind 1-1 
\ W.A. Choice 1K. Stewa ‘ #1 
161 | le TWANG Kem fr Murr 5-31 | find 
2) Kimble “4 TWANS VJ. Meyer eo. Dutton 61 -18 
163) Kamb le 751 Kimble trake 9 
Kany A 1B. Rector thumb |e atenan Tr 64 Pe 1-3} 
165) Kane 13 ‘an Lazrus 32 660 On umett # Canyon, Pen 
loo! King F.P. Knott 4.4% Ard Drlg etal Masterson Cisco, Pen 12-19 
167 | Lent 674 AK. Taylor 4, 172 DeKalb Agr Asso RK. Janeson #1 San Andres, Per 2-14 
| Lent 13 Deaf Seith 4 Paci fic Wester Brom #1 Per 5-1 
%,1 442 hin & Mil Tx a Delaware Sd, Per 4-1 
48%, 1 Tal TS Davis & Melanie! hawe Delaware Sd, Per 
25, Phillips Pet Kary # Pre-Can, Ord 9.15 
38, D-7 I redford #1 Sm Andres, Per 6-13 


NUMBER 


LINE 


ulloch 
178) McQul Loch 
179) McQu | loch 
180 loch 
181) MeGal loch 
182 Mell Loch 
183% Menard 


Mitchel! 
Motley 
Pecos 
Pecos 
Pecos 
Pecos 
Pecos 
Pecos 
Pecos 
Pecos 
Pecos 
Pecos 
Pecos 
Pecos 
Pecos 


Pecos 


1) Pecos 
2| Pecos 
Pecos 
Pecos 
Pecos 
Pecos 
Pecos 
Pecos 
Pecos 
Pecos 
Pecos 

Pecos 
Pecos 
Pecos 
Pecos 
Pecos 
Pecos 

Pecos 
Pecos 
Pecos 
Pecos 
Pecos 

Pecos 
Pecos 
Pecos 
Pecos 
Pecos 
Pecos 
Pecos 
Pecos 
Pecos 
Pecos 
Pecos 
Pecos 

Pecos 
Pecos 

7) Pecos 


Pecos 


ONTINUE 


+ 


¢tloen 
EL& RR 
ELA&RR 
HAOB 

Ih R 

J. Herck #9)! 


Hossam #594 
Hartune 
Dehring A-1,084 
A-1, 702 
T& 


Duval 


Amold & Barnett 


HAG 

Lds 
miv Lds 
TCHKK 
HA&GN 


1CRKR 
TCKA 
sce s 


F 


o UNSUCCESSFUL WILOCATS ANT 


, BO ELC 


"95 McAlester Fuel & Honolulu 
Sinclair-Prairie Ol 

Bernsdal! 
Ohiles & Lawsan 
McDaniel & Heecher! 

142\Happal, Richter & G 

862/M.L. Heppal 

Sides 

62, EE. Thate 

Westbrook etal 

9 Lnited No & So Dev 
Calf 
Mamolia Pet 


, 445 York & Harper 


Lynch Oil 
Flour Bluff etal 
Richardson A Hass 
Union Drig 
Hurlbut & Ol sa 
5 Capa tal 

18 tumble OA BR 

3 Capi tal 

Seawoard 


Lassiter Drl¢ 

Goldstan 

C. Peck 

(Magnolia Pet 

H.0. Pool 
442 Thomas & Doss 

iBasan Oil 
Messanger 

06 \Camon 

Davis 

| Hancock & Phillips = 
$2) 3.0. Griffith 

4) F. Ket chum 
f 


dard lexeas 


& Payne 


459 Hunt Onl 
109'M, ap le 
4 Jessie 
Dalport Oal 
13\Dalport Qi! 
(ulf Onl 
A Word 
Danvers & Wheeler 
Richardsan & Hess 
jalport Oil 
1D) tant Onl 
thant Oh 
6 Onl 
Mant Onl 
Bay 
Figo Pet 
Tanck Deen 
led Weiner etal 
Pent On) 
04 Verma 
Hi 
thant 
67 Helmerich & Payne 
$97 Galbersan Irwin 
Union 
cher & Jones 
Los Nietos 
Murphy 
O' Quinn 
Hunt Onl 
thant 
UMeriwether & Saver 
Helmerich & Payne 
Deen 
Haman Devel or 
Heard & Pepper 
C.F. Messinger 
thal le 
Edwardes etal 
Capet « 
Hunt ‘hl 


EXTENSIONS DRILLEL 


Edwards 
Geo.C. Lindley #1 
allie Williams #1 
McPherson 
Helge #1 
Scroggs #1 
Kyzar 
s etal #1 
Cooper #1 
Hughes #1 
Wikinsen #) 
Bryant #1-F 
Maury Turner 
TA P Lend Tr 6) 
Coleman Fat #1 
61 


Matador Ld & Cat Co 61 
State-Vaugin 
Kinney #1 
W.H. Henderson #1! 
Realty Trust #1 
Prince #1 
Shearer #1 
"39° 6) 
» Steves 
Imaversity #1 
Jasper CS 1 
Hoaney Est 
lowa Heal ty 
C.E. Blackam 
Lowery & Wilson 
Cummins 61 
st Nat'l Ik of El Paso 
Lowery Wilson 61 
MeDenald #1 
Elsinore Kanch Co #1 
Lowery & Wilson 
Helmerich & Payne #1 
Scharff & Hackman #1 
Cords & Jwul 
1.G. Yates #96-To 
Lowery & Whison #1 
Improve Dist #2 
Heagy #1 
& #2 
re Koy Go #7 
sinere Hoy Go 82 
lainore Hoy Co #4 
ore Hoy Co @ 
aty 61 
VM. Monroe #1 


Hoy lo 


Elaanore Koy Co #15 
Veugh 6) 

niversity “H" #1 

Messinger 6) 
University #1 


stockton Lag! 


Hinde Heirs etal 
Elsinore Hoy Co #3 


IN WEST TEXAS 


Ellenburger, Ord 
Ell eburger, Ord 
Flieburger, Ord 
San Andres, Per 

Flieburger, Ord 
Pre-Cae, Ord 
(Shut Dow) 
Canyon, Pen 
Gsco, Pm 
Elienburger, Ord 
El lenburger, Ord 
Spraybery, Per 
San Andres, Per 
Clearfork, Per 
Ellenburger, Ord 
Ellemburger, Ord 
Sen Andres, Per 
Ell eburger, Ord 
Ellenburger, Ord 
Ellenburger, Ord 
Ellenburger, Ord 
Clearfork, Per 
El lemburger, Ord 
Grayiurg, Per 
Yates, Per 
Yates, Per 
Yates, Per 
(hems, Per 
(wayture, Per 
El lenburger, Ord 
Sen Andres, Per 
Graybure, Per 
San Andres, Per 
Graviurg, Per 
Yates, Per 
Sen Andres, Per 
Grayturg, Per 
Yates, Per 
Yates, Per 
El lenburger, 
Grayburg, Per 
Fllemburger, Ord 

x 
Grayburg, Per 
Graylure, Per 
Yates, Per 
Yates, Per 
loborg 
Graybure, Per 

x 
Sm Andres, Per 
Yates, Per 


San Andres, Per 


Ellenburger, Ord 
x 


Yates, Per 
Ellebureer, Ord 
Elleburger, Ord 
Grayiurge, Per 
Yates, Per 

Yates, Per 

x 
Pre-Can, Ord 
El lenburger, Ord 
Yates, Per 

x 

x 
(hem, Per 
Sen Andres, Per 
Yates, Per 
Greylurge, Per 
Yates, Per 
Yates, Per 
Yates, Per 
San Andres, Per 
Grayourg, Per 

x 


| 
LOCATION 
174 Lyne | 6-24 
175) Lynn 218 | 8-20 
176) Ly: lac /12-5 
9 | 2-2 
2-9 
10-15 
an 11-4 
ll-l6 
2B | 8-16 
18.4] Mid! aad 39,T-3-S 3.9 
185| Mid] and 46, 37,1-2-S 6-6 
186| Mid! and 25, 99, 1-3-S TAF 7-19 
Mitchel | 79) 97 HA TC 2-7 | 
if 188} Mitchel! 84) % TAP 2-21 | 
189} Mitchel | 12 HA 14 Neil Est "3" #1 | 3-4 
? Mitchel | 9} 97 TARP L. Heniltan "A* #1 
Mitchel! 17/13 J.P. Smith #.L. Ellwood #1 } | 
192! Mitchell 12} 25 Mary Brie #1 | 6-19 | 
193) Mitchel | 2) % Ha& TC Crabtree #1 8-24 | 
194, Mitchel! 12) 25 M. Ebie "41" 61 10-14 | 
195) Mitchell 811/277 T&P Powell 61 | 
19¢ 4| 2%6 P 7. 669/L. Mune Tr C.F. Feaster #1 12-20 
| | 19° Mat ador 8,616 Humble O& 2-3 | 
19 42) 10 H&GN O28 Condor Pet 1-15 : 
19 24) 10 H& GN 1,615!Dick Deen 1-19 
20 50) 10 H&GN 1, 599 ffit 1-19 
2 27/10 H& GN 1-21 
x 110) 3 TAP 1-25 
41! 10 H&GN 2-1 
204 39/3 H& TC 2-14 | 
118) 11 HAGN 2-17 
x 19/19 Univ Lds 4-9 
x 104 Jasper 3.11 
140 TA StI 3-15 
31/10 HAGN 3-16 
2 25/8 H&GN 4-18 
212/Pecos 10 H&GN 4-1 
213) Pecos H&GN 
214! Pecos 140 T& Sti 4-3 
215| Pecos 15\2 TCKR 1,570 |He 4-11 
216|Pecos 39] 12 H&GN 5, 318|9 
217 | Pecos GC&SE 2 4-27 
219| Pecos 1! 194 GC&SFE 
220| Pecos #9 H&GN 5-7 
2 H&GN 10 
3 Runnels 5-16 
? TCRR 6-1 
119 H&GN 6-1 
29 HAGN 6-12 
1¢ GC&SF x | as 
10/D GC&SF 6-29 | 
1&GN Salado, Per 1-6 | 
| 29) 10 HA&GN lowe Healty Tr #1 Yate Ve 12 
69! 10 H&GN lows Healty Tr 
331 CCASFE Elsinore foy Co 65 7.21 
4 3 D. Puckett #1 
8 H& GN Trees Eat #1 8-2 
62, Pedro Ranch #1 | 8-27 
| 56! 10 H&GN Breen 9-4 
GC&SF Fl inore 9-8 
5262 GCA&SF Bes | 9-2 
1&GN Cliett-Yates #1 10-1 
: 2¢ Lds University #1 10-7 : 
42 He TE M.F. ford |10-7 
66) 10 H& GN Mdturtry 10-10 
| GCA&SF Roy Co #16 10-11 BE 
6% 103 10-21 
4 95) 10 Upsicker 11-18 
52 lowe Kealty Tr #1 
18! Z C.K White 11-23 
& 


| 
| 259| Pecos 


| 260) Pecos 


COUNTY 


INE NUMBER 


Reagan 
Reagan 
Reagan 
264) Reagan 
Reagan 
2) Reagan 
207 | 
208 Keaga 


| 269) Reeves 


2770 Reeves 


73 Famnel 
774 |» 
775) Funnels 


778} 
279 | Funnel » 
Runnels 
283 | Fume! « 
Funnel » 
285) Funnel » 
286 | Funnels 
287 | Funnels 
ls 
2R9 | Funnels 
Hunnel » 
791 | Funnels 
Funnels 
293) Funnel» 
294) Rummel s 
295 | ls 
™ | Panne!» 
297 |Funne! s 
298 | Humane ls 
2799 | Hunne | s 


WO | Funnels 
| 
| 12 


Funnel» 
04 funnels 
D7 
DA Hamme! » 


1309 | Hunnel 


110 s 
311 | Hunnels 
1312) Sch leacher 
Schleicher 
Sechleacher 
315|Sehlea cher 
316 | Sch lea cher 
[Sch leacher 
Schlercher 
1319 | Schleacher 
120 [Schleicher 
Schleicher 
$22 [Sch leacher 
| 323|Schleacher 
124 | Schleicher 
1325 ™~ hlescher 
Seurry 

1328 (Seu rry 
1309 |Seurry 
1390 | Seurry 
331 Seurry 
382 | Seurry 
Seurry 
1334 |Seurry 
335 |Seurry 
|Seurry 
(Seurry 
1338 Seurry 
| 399 |Seurry 
440 |Seu rry 


| 341 |Seurry 


34° |Seurry 


1343 |Seurry 
344 Seurry 


A 


Lot 


53 
113 


> 
> 


7 iM 


Lds 
tniv Lds 
Lde 


J. 

Day LA © G 

Dyer 

JH. Parranore #110 
Parraore #26 
C. Hoff #118 

J. thughes #227 

A. losova 
MP. Parraore 

Walker #146 


Lassiter 


T. KR. Webb #357 

A. #274 

Parraore 


A. kel sey 
C TARR 
W.M. Hagges $326 


C.D. Frew #42 
Day L&C 
J. Hens ley 


Ma TSH 

McKeen 6534 

LJ. Nalls #378 
9271 

J. Hensley #83 
HTATL 

D. Letach 

1.C, MecKem #534 
J.C. McKean 6534 
JG. Wagner 6424 
J. Barly 6449 
JH. Perry 
Hiensk 983 
GUASA 
GHASA 
eT 
GUESA 
TWANG 

KA. Brantley 
GHASA 
GHASA 

WT 
ARM 
GUASA 

HEA WT 
“CaSF 

HA TO 

TC 

HATE 

nate 

na 

HATS 

nA TS 

HATS 
Kirkland & Fields 
HATS 

HAT 

Saath 

na TS 

HAGN 

HATO 

HATS 

HATS 


Kirkland & Fields 


10,917 


4, M7 IA.G. 


6,000) A.P. 


UNSUCCESSFUL WILDCATS AND EXTENSIONS 


OMP ANY 


1,330) thant Oil 

1, 458\A.G, Slocum etal 
6, 490) British Aner O.P. 
thumble O 

) O19 Atlantic Kefg 
25|Pl wnowth On! 

516) Superior & Atlantic 
1,799 Stamolind & Darciger 
2, 395| Ratliff & Bourg 

0, 170| York & Harper 

3%) | Cambined On! 

72h |May & Finch 

560 | Texzana Prod 

979)| Ray Pool etal 

960 |Le Gloria 

STOVES. Price Ouls 
050\M.J. Florence 

E.P. Griffin 

O.P. Leonard 

IM.J. Florence 

917 |Slick Oil 
Fasterwood 

. Cochran 
M2\Al P. Groeb! 
32|\Geochemical Sur 
115|British Aver O.P 
921/Al P. Groeb! 
Sur 
602) Texas Union Oil 
125|Burt & Woods Drig 
254|Geochemical Sur 
| Sells Pet 

Florence 

977 |Hobansen-Puckett, Ine 
511 Spiller & Crawford 


069 | Saxon 
922\Gillespie & Sons 
O68 |G.W. Strake 
334\Robinson & Puckett, 
73 Woods Drl¢ 

74) Can Onl 


ewe 


4,017 |Sell 
,863)G, 


s Pet 


W. Strake 
7T62/N.B 


75) 
393) 


Hun t 
& M. 
& 
8. Strake 
B O & 
5, Strake 
§, 683 & G 
5,744) Cole-Darden 
7,025| Sorrel 
La Gloria 
Groebt etal 
,020|Southerm Minerals 
)\Morris & Scherck 
5,850 (Morgan -Aakman 
TO|Lane Star Prod 
.W. Eliott 
4,980) Parker & McGune 
Oil 
Elliott, Tr 
Honolulu Ol 
7, 524)Sun & Ghio 
), BOWS. Cathne 


Burt 


s etal 


8,090) Fullertan Onl 


5 Humble O& K 
8, 7 Lane Star Prod 
Humble O 
476 \Jordm Drig 
Norswor thy 
Moncrief etal 
Standard of Texas 


| Progress Pet 


415|Bert Fields 


a, 1 Rey Harris Drle 
8,177 |\Olson Drig 
8, MO Stanolind O& G 
7, 905|Placad Onl 
8,28 KOM 


,905|Magmolia 


610| Deleware Drillers, Inc 


In« 


Delaware Drillers, In« 


914) Kobinsan & Puckett, Inc 


DRILLED 


Elsinore Roy Go §5 
1.Q) Crockett 
S.A. Hull #1 

Sawyer Cat Co “E* #1 
Univ 48 #1 

Tex Univ #1-15 
tniversity 
E.P. Miller #1 
Univ-Atlamtic "A* #1 
J.D. Suge Est #1 
Blankenship #1 

Smith #1 
Hickey & Heeves #) 
A.S. Qhapman #1) 
Cox-towler #1 
Lenora Fowler #1 
Gray #2 

Henry Fowler #1 


A.V. Lavingstan #4 
E.W. Gray #4 
G.A Gully #1 


H. Giesecke #3 


Masterson 


J.C. Beddo #2-B 
A. Schwerter #] 
F.C. Pape # 


JW. Freeman #1 

J. Stubblefield #1 
Gray #3 
Hoberts #1 
A.C, & L.Emst #1 
Ben Nitsch #1 
Trimmier #1! 

Wilkie #1 


1.D. Smith, Jr #1 
W. Roberts #1 
D.J. Goertz #1 


B.A. Jacob #7 
Qhepmand #1 
Cally #1 


C, Adam #1 

Dick Kruse #1 

C.F. Dankworth #1 
E.M. Cathey 
Norton Properties #1 
Smith #2 

Hendersan 
Mdumett 6] 
Tisdale #1 
Eeing #1 
Lovelece 
Webster #1 
I. Henderson #1 
#4-F 

C. Pinson #) 
V.G. Tisdale #1 
Hoyd #1 

A.L. Baugh #1 
V.G. Tisdale #2 
W. Tisdale 


#1 


Jess Koy 


S. Helms #1 
BR. Langbottam 
W.A. Reiter #1 


L. Edmondsan #1 
M.M. Maule #1 

L. Edmondsan 
LA. Moore #1 

E.H. Williamson #1 
D. Moore #1 

Brom *2° #5 
A.C. Martian @1-A 
E.S. Carden 61 
H.W. Winston #1 
Smith #1 

1.8. Gre 61 

J.D. Whatley #1 
T.C Davis #1 

. Burney 617 
Winston Bros 


IN WEST 


TEXAS 


DA 
COMPLE TET 


x 7-25 
Yates, Per 12-1 
Leonard, Per 1-5 
Ellenburger, Ord 1-24 
Elia@burger, Ord 2-277 
Sam Andres, Per | 316 
Ellenburger, Ord 4-3 | 
Elleburger, Ord 5-31 
San Andres, Per 9-11 
Ellenturger, Ord 12-11 
Delaware Sd, Per 1-19 
Delaware, Per | 
| Delaware, Per 5-31 
| Delaware, Per 9-28 
Stram, Pe 1-21 
Stream, Pen 2-19 
Stram, Pen 3-3 
Straw, Pe 3-5 
Bend, Pen | 3-23 
Gsco, Pen 4-2 
Hickory Sd, Can 4k 
Strawn, Pen 4-15 
Ellenturger, Ord 5-14 
Cisco, Pen | 5-30 
Bend, Pen | 6-1 
Bend, Pen -2 
Straw, Pen 
Bend, Pen | Te] 
Ellenburger, Ord | 7-12) 
Elienburger, Ord | 8-10 
Tend, Pen |} 
Ellenburge r, Ord 9-4 
Cisco, Pen 9-21 
Ellenburger, Ord 10-1} 
Canyon, Pen 10-1 
Bend, Pen 10-10 
Canyon, Pen 10-17 
Strawn, Pen | 10-21 
Cisco, Pen | 10-21 
|Stram, Pen | 10-22 
Bend, Pen 10-22 
Gsco, Pm 10-25 
Hickory Sd, Can } 11-19 
Canyon, Pen } 11-19 
\Cisco, Pen 
Ellenburger, Ord | 11-28 
Elleturger, Ord | 11-30 
Ciseo, Pen 12-6 
\Gasco, Pen 12-15 
Ellenburger, Ord } 12-15 
Ellenburger, Ord 12-15 
Ellenturger, Ord | 12-26 
Ellenbureer, Ord | 7-1 
Stream, Pen 1-29 
Stream, Pes 2-11 
Ellenburger, Ord 2-17 
Fl lemburger, Ord 3-7 
Strawn, Pen 7-18 
Flleturger, Ord 7-27 | 
Ellenburger, Ord 8-4 
|Strawn, Pen | 8-7 
Fl lenburger, Ord | 8-% 
Ellenburger, Ord 9-9 
Ellenburger, Ord 9.23 
[Strawm, Pen | 9-23 
|Wolfcanp, Per | 10-20 
Fllenburger, Ord 1-4 
Granite, Cam i-19 
{San Andres, Per 3-2 
|Elilenburger, Ord | 4-9 
\Canyan, Pen | + 
Ellenturger, Ord | S- 
Ellenturger, Ord 5-2 
Cretaceous | 6-9 
Strawn, Pen | 6-17 
Fllenburger, Ord 6-2 
Ellenburger, Ord (9) | 9-7 
Straw, Pen 10-1 
|Strawn, Pen | 10- 16 
\Canyan, Pen | 
|Ellenburger, Ord 11-3 
|Ellenburger, Ord } 11-8 
|Ellenturger, Ord j 15 
\Ellenburger, Ord 11-20 
[Ellenburger, Ord (10)| ll- 
|Flienturger, Ord (11)) 2- 


ATION 
TOTAL FEPEST 
| | DEPTH HOR! ZON 
Sf BLK SuR FT WELL NC TESTED 
GC&RSF 
5A} 10 MAGN 
2 14 P 
@ 4 
15} 12 1 
| 20/11 
2H) 1 at 
| Lds 3 
|} 1104/2 T&P 
Reeves 16| % PSI 
| 
776| Funne! 
777 | |s 
4 
| 
| 
Howard #4 C.R. Roeslier #1 
H. Campbell #1 
| 
9/39 
| 
4 63 a 
| 83 
53 = 
a 
| 147/42 Cox # 4 
| | V. Dankworth #1 4 
‘ | 
| 
| 
4 
171 |97 
115/97 
477 
} 451/97 | 
477 
453/97 
2% |97 
m= 8 
440 97 | 
19 |97 le 
“1397 ? 
| 199 97 
| 1s? 
| 97 
| 97 
14.97 


Sterling 
Sterling 
Sterlang 
Sterling 
Sut ton 
Sut ton 
Su t tan 
Sut ton 
Terrel! 
lerre|! 
lerry 
ler ry 
Terry 
Taw Grees 
Tom Grees 
Green 
Green 
» Creen 
een 
» Green 
Green 
Ureen 
Green 
Green 
Cree 
» Green 
Green 
Green 
(areen 


Green 


76 | Yoakum 


Dist 


Contimwuce UNSUCCESSFUL WILOCATS AND EXTENSIONS 


+ 


ior #) 
furrows #] 
in Parks 


rough foster 


> 


ne 


= 


> 


McKnight #1 
Vanderstacker #] 
Mitchell #1 


larkedale #! 


landsey #! 
Andersen -Prichard Golden #1 
Amerada Pet A.M. Brownfield #1 
lumer etal #1 


\Dast 


» Kepublics 
& Chie 


|Dast 


Hobertsan #3-A 
Mech iroy Ranch Co #1 


Lds HOP. as 
iICCSD&BGNG Wilshire Oil 
“Superior (hl 
Humble O% 
Anderson Pr 
& Hal 
hardsan 
Oil 
Gibson Drie 
lic Nat’) Gas 
amolind O& . Ad ans 
Gabson Fikes & Murchison Flliott 
PSI 990)| Anerada Pet furrentine 
Ga bson Cabot Carian fh. Clay #1 


Sertin 


IN WEST TEXAS 


Ga@ate, Cae 
Caryon, Pen 
Pen 


Per 
Ellenburger, 

San Andres, 
Filenburger, 

Fi lentureer, 
tllenburger, 

Ell enturger 

Per 

Pen 

San Andres, 

San Andres, 

Pen 

Sm Andres, 
Ellenturger, 

San Angelo, Per 
Can 

Fllenturger, Ord 
San Andres, Per 
Pre-Ca@ (1%) 
Straw, Pen 

Clearfork, Per 
Clearfork, Per 
Ellenburger, Ord 
Ellenturger, Ord 
Ellentarcer, Ord 
Ellenlurger, Ord 
San Andres, Per 
Fileniurger, Ord 


Bol foamp, 
Castile 
Leonard 


Ellenburger, 

bi lenburger, 
Lelaware, Per 

El lenburper, 
Fllenimeger, Ord 


Ellenturger, Ord ( 


San Andres, Per 
Sei Awelo, Per 
Mas 
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Clearfork, Per 
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Oil And Gas Developments In New Mexico 


During 1949 


By JOHN M. KELLY, * Member AIME and EDWAKD E. KINNEY, ** Associate Member AIME 


The petroleum industry of New Mexico continued to North Lea County was the scene of seven new discover- 
operate at a brisk pace during the year 1949. Crude oil 1es ranging indepth from Permo-Pennsylvanian to Devonian. 
production expanded to 47,634,539 bbl which production Southeast of Hobbs near the state line an 
advanced New Mexico to seventh place among the oil pro- Drinkard horizon was discovered. 
ducing states. Gas production continued to expand under 


important 


the stimulus of an urgent demand. 


In the San Juan Basin the most important discovery was 


ommercial o11 in the Dakota on the eastern side at Lind- 
Drilling actavaty contracted a little over 13 per cent rith 


some“) males east of the Hattlesnake Pool. At year’s 
in 1949, There were 565 wel! com letions of which 354 were 


end this well had not been fully completed. In addition 
oil wells, 74 were gas wells, and 137 were dry holes. discovered about & miles north-northwest of Aztec 
There were 541 new wells drilled and 24 old wells drilled 
deeper. Ninety-two of the wells were wildcats which re- 
sulted in ° gas pools, Il oil pools, and 79 


eastern edge of the Basin at Gavilan. 


dry holes for 
a discovery rate of | to ¢ Ihe year’s exploration opened 
15 


new O11 pools and < new ga pool . In addation there 

were 31 pool extensions. oO gas in the Apache wel! in Northern 
w attention to the area where Chaves, De 

eveit Counties meet. 


activity continued brisk but was mainly con- 
ding locks and to acquiring smali protec- 
New 


etive in the San Juan Basin 
Counties and in adjacent 


i 
; 
| 
ect) 
g 
5 
4 
a 
| 
‘ 
. 
PETROLEUM ENGINEER New MExtco BuREA MINE AN 
' MINERAL RESOURCE ARTESIA New Mex! Leophysical work was very a 
MANUSCRIPT RECEIVE IN THE OFFICE OF THE INSTITUTE and an Northern Eddy and Leal 
CTOBER, 19H ounties to the north. 
: 
} 
/ 
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DEVELOPMENT IN NEW 


NEW DISCOVERIES AND IMPORTANT WILDCATS 


LEA COUNTY 
BAGLEY S!LURO-DEVOWiAN POOL: 
State BIA in Sec. 2, T125, 
ducing depth of 10,950 ft 
al) roduction of 


Amerada Pet. 
in Siluro-Devoni an 


1,744 BD. 


was com lete 


BAGLEY PENNSYLVANIAN POOL: Amerada Pet. Corp. No. |! 
Caudle in Sec. 10, T125, H33E, was completed at 
depth of 9,001 ft in Pennsylvanian 
production of 285 WD. 


iproducing 


lime for an initial 


BOUGH POOL: Magnolia Pet. Co. No. | Betenbougt 
12, 19S, HOSE, was completed at aproducing depth 
ft an Permo-Pennsylvanian lime for 


of 511 BD. 


an initial 


CROSSROADS PENNSYLVANIAN POOL: 

Santa Fe Pacific RK “B® in Sec. 
pleted at a producing depth of 9, 
lime for an initial production of 


Magnolia Pet. Co. No 
H36E, was 
750 ft an Penn 


175 B/L. 


yivanian 


DENTON POOL: McAlester Fuel Co. 
T15S, R37E, was completed at 
{ft an Devonian dolomite 


WD. 


No. 
a producing depth 
for an initial 


1 Denton a: 


producti 


Gas Lo. Mattix 


FOWLER POOL: 
Unit 15, 
depth of 9,505 ft 


production of 


Stanolind Oil & No. 1 So 
in Se 1248S, K37E, was completed at a »roducing 


in Ellenburger dolomite for an initial 


383 WD. 


HIGHTOWER POOL: Amerada Pet. 
5, 1128S, R33E, 
of 10,155 ft an Devon: an 
tion of 971 WD. 


No. 1 


apr 


BIB 


depth 


Corp. in 
Sec. 26 was Com leted at odu 


dolomite for an roduc 


HOUSE POOL: 


) 


Stanolind Oil & Gas Co. No. [State 
2, T20S, R38k, was completed at a producing de} 
ft an the Urinkard zone of the Yeso 


tial production of 41 FD. 


tormation 


KWOWLES POOL: Amerada Pet. 
1146S, K3BE, 


Corp. No. | Hamiit 


was completed at a roducing th ot 


for 


ie} 
duction 


35, 
12,446 ft an 
of 935 wD. 


Devonian dolomite an initial pr 


MEXICO DURING 1949 


KIO ARKIBA COUNTY 
GAVILAN POOL 
14, T25N, HOW, 

Picture 


Gardner Petroleum Co. No. | Dunham in Sec. 
ompleted at a producing depth of 3,416 
lifts sand an inatial production of 


day show. 


was 
1 for 


of gas per alter 
LIWORITH POOL: Delha Oil Go. No. | Ingwerson-Federal in 

T24\, encountered commercial o1! in Dakota 
sand at a depth of 7,802 ft. At year's end the well 


ompleted. 


total 


was not fully 


Denman Drilling Company's No. Gardner-kederal in Sec. 
23; HOW, and No. 2? Kates-bederal in Sec 32, 126N, 
HOW, into the Pactured Cliffs sand of the 
\iesaverde group at a total depth of 4, 189 ft and 4,000 ft 
Ihe No. | Gardner 1 BOPD of 42° 
shot and the No. 2 Kates tested 5O Mef gas 
plus | bbl oal of 42° gravity per day after shot. These 
two wells with the Gavilan Pool discovery inda- 
the possibility of commercial oil and gas in the 
Pictured Cliffs formation the eastern edge of the San 
Juan Basin. 


were driiied 


respectively tested 


gravity after 
together 
ate 
on 
2 AN 


JUAN COUNTY 


LA PLATA POOL: 
ardson-Federal in 
the Point 
ing depth of 


Mef of 


Southern Union Production Co. No. | Rach- 
Sec. 10, T31N, K12W, was completed ain 

sand of the Mesaverde group at a produc- 
5,040 ft for an initial production of 4,500 
day. 


Lookout 


gas per 


FUTURE ACTIVITY 
The 


le ve Lopment 


Basin will accelerated rate of 


lhere 


fieid 


see an 
will be an amportant increase 
wells dralied and in the number 
in Kao Arriba County. 


Juan 
in 
in thenumber of 


of 


San 
195/ 
was 
wildeats on the eastern slope 
will 
lascoveries. Wildeattang will hammer at 
County 


The Northern Lea County see extensive devel 
the 


the 


area 


ypment of new 


the lock on Chaves, Hoosevelt Area. 


centered on the driliing an kddy 
Haver 


luch anterest will be 


County west of the Pecos where several deep wells 


are drilling or projected. 


Leasing and especially geophysical work will continue 


strong throughout ‘New Mexico. 
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KELLY AND EDWARD E. KINNEY 


NUMBER 0 | WELLS PRODUCING 


San Andres, Per 


San Axires, Per 
San Andres, Per 


Uren tle 

Pen 

+hvers, Per 
“an Amires, Ver 
Lelaware Ver 
ELiem., Ord 


<= = 
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Ord 
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Provided no cataclysmic acts of God 


or man intervene, wt h is by he means 
unlikely, the 1950 Directory of AIME 
should be mailed with this 
PerkoLeuM 


members 
issue of the JOURNAL OF 
Its publication has caused 
more grief to the Institute's secretarial 
staff than anything that has happened 
in the last two vears. One of the se 
retaries of the other national engineer- 
ing societies suggested the other day 
that we all get together and compare 
notes as to the best method of publish 
ing a directory, inasmuch as it seemed 
to be a problem tor everv body We ot 
fered to contribute a well docume nted 
memorandum on how not to publish 
one. 

The 1948 Directory 
sued — was published in June of that 
year. It followed the style of previous 
and it cost a litthe more than 


the last one is- 


volumes, 
$14,000. This vear we aimed to get out 
a more accurate directory at materially 
lower cost. To make it more accurate we 
decided not to print it from our master 
file cards of members’ names, positions, 
and addresses, since many had changed 
their positions without notifying us. Se 
last March we sent a reply postal card 
to every member asking for his name. 
grade of membership, year of election, 
title, name of employer, address, and 
whether or not available for consulting 
work. This, we fondly thought, would 
give us an up-to-the-minute record of 
our membership which, with a_ little 
editing, we could send to the printer. 
But. after waiting two months, some 
5.000 of our members had not returned 
the card. So we had to make one out 
for them, from our admittedly not en- 
tirely up-to-date records. 

As a further improvement in the di- 
decided to incorporate a 
in the geographical 


rectory we 

listing 
That 
ploving a member would be listed un- 


company 
section. is, every company em- 
der the respective states and countries, 
with the names of the members, and 
their listed in each town. 
This was intended to be a great con 


positions, 


venience to members. We had the direc- 
tory of the Society of Automotive Engi- 
model in this 


neers as a respect. It 


was a pious idea, with some devilish 
pitfalls. 

As we have said. reduction of cost 
was one of our aims, and we thought 


we could eliminate about one-third of 
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Shings 


decided to 


pages of the 


omit 


the former cost. We 
much of the first 115 


Directory that 


former part devoted 


to medals and awards, bylaws, the an 
would be 


Also to be 


some 40 pages devoted te 


which 


nual reports, et 


printed say every hve years 


omitted were 


Student Associates, since a large pro 
portion of these addresses become obso 
lete at the end of a school vear. A con 
siderable further saving Was expecte j 


by having the Directory set up on IBM 


electric typewriters and printed by off 
set. Anothe ernomy considered was 
the idea of sending a directory only te 
those whe equest it. This is the prac 
tice followed by the ALEE for instanes 
and of their 37.000 members, less than 
5.000 ask to have a directory. This 
would mean a substantial saving but 
we felt that all AIME members had 
always received) our directory and 


t 


would expect one without asking for 


also that even though they might not 


want one now they would find it useful 
at certain times in the future and then 
would net have it, necessitating more 
correspondence — with AIMEE head 


quarters 

Some of the reasons for delay in pub 
lication and for increases over expected 
have been indic ated There were 
We first planned to issue 
Then by May 
Sept. | 
17 and we 
As the days 
binding 


cost 
many others 
the book in the spring. 
we hoped to have it out by 
As we write this it is Oct 
have net seen a copy yet 
costs 


wen. b printing and 


increased. The ultimate cost 
to be little 
1948 volume 


We shall Le giad to have your com 


promises 


more than that for the 


ments for our future guidance. The 
book has 


shall try to continue in future editions. 
Its favlis we shall try to avoid 


Mexico City, Oct. 28- 
Nov. 3, 1951 
Dates have now 


for the AIME 
vear in Mexico City Oct 


many good points which we 


been definitely set 
Regional Meeting next 
24 to Nov. 3 
As already announced, the meeting will 
be held Instituto Na 


cional para la Investigacion de Recur 


jointly with the 


can't pre 
what it 


sos Minerales, and if you 


nounce that, or dont know 
means, then it is not too early to begin 
to do something about it. You will get 
along O.K. and have 


Mexico City 


a good time in 


next October if you don't 
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as followed by EDWARD H. ROBIE 


Secretary AIME 


know a werd of Spanish, but you'll 
have a better time if vou know a bit 
about how they talk south of the border, 

In the week before the meeting the 
American Mining Congress will gather 
at Los Angeles Oct, 22-24 
three or four days to go from there to 


leaving 
the capital of Mexico. Originally our 
meeting was tentatively scheduled for 
Oct. 15-20, but the American Society 
for Metals has now shifted its Detroit 


meeting to that week. and every effort 


~ being made to avoid conflicts 

We are assured that the end of Octo- 
ber is an ideal time to visit Mexico. The 
will have ended and the 
Attractive 


rainy season 


weather will be just right 
trips will be arranged to such places 
is Taxeo, Nochimileo, the Pyramids, 
San José de Purua, and to the old 
mining camp of Pachuea, still active. 
kven Paracutin, the new voleano, may 
be in eruption and worth a visit 


You can enough money on 


Christmas presents alone to pay a good 


save 


share of the expenses of the trip. Table 
silver, belt buckles, cuff links, tie 
Cigaret Cases, Compacts, perfume, tooled 
gold 
pottery are 


pins, 


leather, carved jewelry, 
blankets, glazed 
all good buys. Each person can bring 
back $200 worth, or $500 worth if they 
12 days. See the Sep 


tember issue of Esquire as to how ecos 


Wert, 


serapes, 
stay more than 
nomical this vacation trip can be. 


Just enough technical 
justify the trip. if vou are on an ex. 


Sessions to 


pense account. 


Muddled Geography 

From the Baker Hotel in Dallas 
comes a letter which asks if we will not 
consider that city for a forthcoming 
meeting of the New England Confer- 
ence of the Institute of Metals Division 
of the Institute. Heretofore 
ference has been held in such places as 
Boston, Springfield, Providence, and 
New Haven. Doubtless Dallas offers 
attractions not heretofore enjoyed. How 
Branch 
up to Boston for one of their fall meet 
Though the shelf 
along the Gulf Coast has been found 
to contain oil, the same shelf off New 
England has not yet been investigated 


this con- 


about the Petroleum coming 


ings? continental 


for anything but fish. 

convention bid: “We 
learned that your organiza- 
tion is planning a convention in Chi- 
cago during the month of Chicago.” * 


And another 
have just 
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NOTES ON THE OCTOBER EXECUTIVE COMMITTEE 
MEETING IN NEW ORLEANS 


The open meeting of the Petroleum 
Branch, AIME, Executive Committee 
held in New Orleans October 4 and 5 
was well attended by members fortu 
nate enough to be present at the Fall 
Meeting. Members of the Committee 
Sher- 
Andrews and 
Richard W. French, viee-chairmen; and 


in attendance included John | 
borne, chairman; Paul 


committee members Benjamin C. Craft. 
John MeMillan, Harold Decker, 
Llovd FE. Elkins, John H. Murrell. R. 


C. Earlougher, and Treasurer R. B. 
Gilmore. 

Branch Executive Secretary Joe B. 
Alford reported the election of the fol 
Richard W. 
Elkins 
and Paul Turnbull, vice-chairmen; and 
John S. Bell and Tom Frick, new mem 
bers of the Committee. E. W. Berlin's 
appointment as chairman of the 1951 


lowing officers for 1951: 
French, chairman; Lincoln 


Production Review Committee and J. 
M. Bugbee’s appointment as chairman 
of the Publications Committee for 195] 
were also reported 

Owen F. Thornton, 1950 Publications 
Committee chairman, reported that his 
committee had handled 105 technical 
papers during his term of office. Burton 
Atkinson, chairman of the Membership 
Committee, said the Branch had = se 
eured 303 new members during the 
period January - August, 1950. or 31 
per cent of total AIME new admissions. 

The dates October 3. 4.5) were 
chosen as the official dates of the 1951 
Fall Meeting of the Branch in Okla- 
homa City, Okla 

Branch and Institute finances took up 
considerable time for the Committee 
members. Chairman Sherborne indi- 
cated there are some trends that exist 
in various departments toward meeting 
the budget for 1950. However, a mini- 
mum deficit of some $10,000 for the 
Branch was predicted. The chairman 
reported that the Branch is within its 
budget on those funds allocated for 
publication of the Jounnat or Petro 
LeumM and operation of 
the Dallas ofhce 

The Committee discussed the tenta 
tive budget for operation of the Branch 
in 1951 as submitted by the New York 
staff. This budget provides for 35 pages 
less of transactions material and 130 
pages less of non-technical editorial 
material with an increase of 28 pages 
of advertising for 1951. The Commit- 
tee decided to apprise the AIME Board 
of Directors of the Branch’s desire to 
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maintain the same level of publishing 
activity in 195] as enjoyed in 1950 
Sherborne 


Chairman reported that 


Branch By-Laws must be changed to 
provide for appointment of representa 
tives from the Mineral Industry Educa 
tion Division and Mineral Fe 
Division as called for in the AIME By 


onomics 


Laws An agreement has beer worke | 
out with the two divisions whereby the 
Petroleum Branch Executive Commit 


tee can approve sur h ppomtments 
The Branch commitee structure has 

been changed, subject to il by 

Prod if 


tion Technology Committee was re 


the membership, whereby the 
named the Technology Committee. The 
new committee will be composed of 
vice-chairmen for the drilling, produc 
tion and gas phases of the industry. a 
vice-chairman being active in each field 
Necessary amendments to the By-Laws 
will be submitted to the membership 
Alford reported that cost 
of publishing the 1949 statistical mate 


Secretary 


rial in the Journa will approximate 
$11.000 this vear. Sale of bound vol 
umes will somewhat offset the expendi- 
ture. (Since the October Executive Com 
$5.000 has been made 
available from the Doherty Fund which 


mittee meeting 


will probably be used to help defray 
publication expenses for the statistical 
Alford 


the method of publishing the data, ie 


material. } recommended that 


in the Journat, be repeated in 1951 if 
final costs warrant it. 

The Committee voted to recommend 
Stuart F 
ume, Petroleum Con 


Buckley's fortheoming vol- 
ervation to the 
Mudd Fund as a volume to be given 
Petroleum Branch Junior Members 
upon AIME affiliation. 

Formation of the Wyoming Petro- 
leum Chapter of the Branch and the 
San Antonio-Austin Sub-Section of the 
Southwest Texas Section was an- 
nounced, Claude Hocott is studying f- 


AIME 


chapters and sections using the South 


naneing and organization of 
ern California Local Section as a model 
of organization structure. It is made 
up of three distinet) subdivisions in 
Mining. Metals and Petroleum. Paul 
Andrews explained the nature of the 
Southern California situation. Andrews 
also requested, on behalf of the Pacifie 
Petroleum Chapter, that the chapter be 
given complete responsibility for the 
sale of exhibit space and financial ar- 
rangements at the annual Branch Fall 
Meeting in Los Angeles. The Committee 
agreed that the Chapter could assume 
full responsibility for the sale of ex- 
hibit space for the 1951 meeting but 
the financial aspects of the meeting 
will be considered by Hocett’s commit- 
ee in its study of the over-all Branch 
policy and problem of organization and 


finances. 


Resistivity Cards Prove Popular 


Iwenty-two sets of Formation Water 
Resistivity cards, compiled by The At 
lantic Refining Co. with the aid of 
eight other leading companies for more 
efheient electric log interpretation, have 
been published and sold to date by the 
Petroleum Branch, AIME 

The sets, which sold for $30, in 
cluded 1,500 cards giving data on lo 
cation as to state, formation and sub 
field, well, 
depth, sub-surface depth 


division, county sub-sea 
depth below 
top ot formation, source ot sample, 
data source and resistivity. The data 
were compiled throughout the Mid 
Continent, Gulf Coast 
Rocky Mountain regions 
Companies assisting Atlantic in the 
Stanolind Oil and 
Gas Co., Chemical and Geological Lab- 


oratories, Shell Oil Co. Magnolia Pe- 


Mississippi and 


compilation were 
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Oil Co... 
United Gas Co.. The Texas Co., and 


troleum Continental 


Schlumberger Well Surveying Corp. 
If further demand for the sets is 
volume. the 


expressed in sufficient 


Branch will consider publishing an 


additional number at the above quoted 


price, ~*~ «© * 


FOR SALE 

Two new 40” fluid clutch motor- 
driven Roberts high-speed centrifu- 
gals with Stevens mixer and frame- 
work for four machines, complete 
with all accessories. 

New No. 12 Sweetland filter press; 
beverage type; 72 bronze leaves 
on 2” centers. Box 100, care of this 
publication. 
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Proposed for Membership 
Petroleum Branch 


Total AIME membership on June 30, 1950, wos Shreveport Golding, Bert H. (J); : Joseph H iJ) : Grissom, Pinkney, Jr. iJ) 
16,339; in addition. 4,256 Student Associates were grove, Joseph L. (J); Harlan, William H. (J) Jonsson, Philip R. (J): Kappelman, Raymond 
enrolled Langston, William W. (M); McCoy, William V. iJ): Lewelling, Henry (M); Linder, John 
Organick, Elliott (J); Orr, Virgil D. iJ): Moore, Thomas iJ); Wyant, Reece 

A. J. Phillips, Chairman; George 8. Corless MISSOURI er’ or Gibreth, Ome vf 

j 3 MeCoy, Will G. (J): Terry, J iJ) 

T. Sherman, Lloyd C. Gibson, R. D. Molilison Webster Groves McCullough, Campbell K ‘ chner, H 

lato Malozemoff, Ivan Given sonzales Ol ‘Charts 

Institute members are urged to review this list Charles 
as soon os the issue is received and immediately NEW MEXICO 
to wire the Secretary's office, night message Carlsbad — Harrison, Marvin iJ) Raymond 8. (3); Schulemen, School (3) 
opplicont of the objection should Norman MacQueen, Peter A. iJ) Kilgore Martin, Ewell B. (J) 

Oklahoma City — Holzhauer, Earl (J) Levelland Winterbauer, Edward 1. (J) 
= privileges to every person to whom it con be Pauls Valley Base, William Robert (J) Longview Bander, Joseph H. iJ) 
o' aoe but does not desire to admit persons Pence City Heid, James G J) She Lubbock Nelson, Frederick D. (M) 
thon pard, Keith D. «J) Midland Yuronka, John, Jr. (J) 
following list C/S means change of Shawnee Williams, Weldon E. (J Pleasanton — Richards, William E 
status reinstatement; M, member; J, Junior Tulse Behning, Paul D. (M) San Antenic Amyx, James 
3, Student Aste bald M. (A); Cobb, Henry E., Jr. ellie, Lewis C. (J); Chin, Wai S. (J); 
ome Junior Foreign Affiliate William A. (J Howard N - Arnold R. 1A}; Pyron, Walter B 
ilton, James ck, Charles W Gorden, Reynolds Vo iJ) 
Houy, Carl A. Elten B., Jr Lipstate, Eugene (J) 
ARE ANSAS Johnson, Donald R Jones, Jack R. iJ) Kobayashi, Riki (J) 

El Dorede — Catlin, John E. (M) Spurlock, James W. (M West Columbia — Mitchell, William H 
CALIFORNIA Wewoka Allen, Thomas M. (J) ‘ 2 

Bakersfield — Taylor, William J Yale Rossman, Charles C. (J) WASHINGTON 

San Francisco Lewis, John B , Pasco Parkman, Malcolm F. iJ) 

South Pasadena Cook, Philip G PENNSY LVANIA 

redericktown Sherrard, Jacob iJ) Sy Wil 
COLORADO Newtown Square Patterson, Omar I wh 

Gilman Phillipe, John S. iJ) iM) 


IDAHO CANADA 
Burg_dorf Harris, Bill (J) TEXAS Gilchrist, Ralph E. (J) Alberta Stamm, Roy P iJ) 
ILLINOIS Bellaire Mackey, James L. «(M) CHILI 
Mt. Vernon Moon, Daniel M. Brownfield Snedeker, Keith D. (M) Chaquicamata Hare, Harold J. 
Bullock Porter, William H. 
LOUISIANA Cleveland = Griffing, John W. (A) COLOMBIA 
Haynesville Krider, Eddie Corpus Christi Die, Roy R. (J); Hill Cuceta — Wall, Thomas G. (J) 
Houma Ritch, Harold B. (A) Harry B., Jr. tJ) 
lafayette Autin, Octa iJ) Denver City Bevill, Ben K. «(M) VENEZUELA 
Lake Charles Bujol, Wallace C. (J) Dallas Collins, Francis A. (M); Faulk Caracas McLay, Jame H (M) ® & ®& 


( SEE formation changes 
you 


wives 


GEOLOGRAPH 


With Geolograph, \you 
actually watch the drill- 
@ MICROTORQUE Variable Resistors and ing change as the bit 
Potentiometers require as little as .003 bites into contrasting 
in. or. torque to operate. This unique fea- strata — foot by foot! 


ture makes the MICROTORQUE invaluable 
for applications where the position of in- You'll find that this sub- 
instruments in general must be recorded, ete s 

transmitted or indicated at a distance, drilling, results in a higher 
and Giannini are the sole mokers of percentage of successful 


drill stem tests; fewer and 
A voriety of resistance values and 
circuits available more correctly placed 

cores; accurate determi- 
nation of net pay thick- 
ness and elimination of 
many depth corrections! 

ton, Ode & Wichita Falls, Tex. Ca 


Wye. 
G.M. Giannini & Inc 
Peradene 1, California field, Clif. 


witt TELE 


( giannini GEOLOGRAPH CO. 


ghome Cty 
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The 


men and jobs available. Companies and 


Jounnat will post notices of 
AIME members are invited to use this 
space, for which there is no charge 
Exe ept as noted below, address replies 
te: Code (appropriate number), Jour 
VAL oF Tecunorocy, 601 
Continental Bldg.. Dallas Show re 
turn address on envelope. These replies 
will be forwarded unopened and no 


fees are involved. 


Replies to the personnel coded M-596, 
Y4244 and Y3989 below should be ad 
dressed to: Engineering Societies Per 
sonnel Service, 8 West 40th St. New 
York 18, N. Y. The ESPS, on whose 
behalf these notices are published here, 
collects a fee from applicants actually 
placed 


PERSONNE 


@ Petroleum reservoir engineer, 33, de 
sires responsible work in evaluation 
reserves, and subsurface studies. Ne 


Employment Notices 


research. Limited experience in all 
phases drilling and production. For 
merly division reservoir engineer for 
majer oil company. Now employed 
Prefer Houston employment but will 
consider other areas. All replies a 
knowledged Code 140 


@ Experienced geophysicist. some ex 
perience in spectroscopy (emission } 
and petrography. Geological back 
ground. Desires employment in New 


York or New Jersey area. M-596 


@ Geologist for staff position re 
search laboratory, to act as geologist. 
edimentologist in connection with oil 
held secondary recovery project Lon a 
tion. western Pennsylvania. Y4244 


@ Geophysicist experienced in the in 
terpretation of seismograms of poor 
quality, for work consisting mostly of 
re-interpretation of seismograms, which 
is almost all offee work. Should be 
willing to do field work if required 
Salary, $10.800 a vear. Location, South 
America. Y3989 


POSITIONS 


@ Staff vacancies in the Petroleum and 
Natural Gas Engineering Division of 
Pennsylvania State College include op- 
portunities for Ph.D. men who can 
supervise research in petroleum pro- 
duction, drilling, and natural gas engi- 
neering, as well as teaching undergrad- 
uate and graduate level courses: MS 
men capable of some research super 
vision and possible teaching; and BS 
men as laboratory technologists. BS 
and MS men may enroll for six credits 
of graduate study per semester. Inter- 
ested persons give full record of ex- 
perience, education, salary and rank 
desired. All appointments on 12. 


month basis. Code 525. 


@ Sales engineers, to be located in 
Southwest for promotion of a chemical 
used in oil well drilling. Chemical. 
petroleum or civil engineers may qual- 
ify. Salary $6.000 to $7.200. Full-time 
job. Code 526. 


/n Reply — 


sidered. 


@ State salary desired. 


PETROLEUM ENGINEERS AND GEOLOGISTS... 


ARE WANTED FOR PETROLEUM EXPLORATION, APPRAISAL AND 
ENGINEERING WORK WITH: 


@ A consulting engineering and geological firm 
®@ An oil company 


EXPERIENCE IS REQUIRED FOR THESE POSITIONS, AND THE SALA- 
RIES OFFERED WILL DEPEND UPON EXPERIENCE. HEADQUARTERS 
IN THE UNITED STATES. 


@ Give complete synopsis of training and experience. 
Replies which do not give this synopsis will not be con- 


@ Supply recent photograph if possible. 
And Address to — 


Code 523 
Journal of Petroleum Technology 
601 Continental Building 

Dallas, Texas 


ALL REPLIES WILL BE HELD IN STRICT CONFIDENCE 
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Technical Movies 
For Local Sections 


The possibilities and advantages of 
presenting technical movies at local sec- 
tion meetings was illustrated at the 
Petroleum Branch Fall Meeting in New 
Orleans in early October when C. E. 
Williams, Jr.. and G. H. Bruce, of 
Humble Oil and Refining Co., pre- 
sented their paper, “Carrying Capacity 
of Drilling Fluids.” at one of the ses- 
sions, 

Some of those who attended that par- 
ticular technical session are still talk- 
ing of the extraordinary movies the 
authors used to illustrate their paper. 
Most agreed that the movies were in- 
structive and educational. In October. 
the JouRNAL oF TrcHNot- 
ocy published six reviews of movies 
which deal with petroleum production, 
exploration or drilling. It was hoped 
at the time that local sections might 
take advantage of the availability of 
these movies and show them before 
regular monthly meetings. 

Concerning the above paper by Wil- 
liams and Bruce, one member remarked 
that “you can read all the papers at 
home and save the money and time 
spent attending the meeting, but you 
can't see such movies which provide 
visualization and real comprehension 
of some of our most important technical 
investigations of practical field use any- 
where except at the meeting.” 


‘SPECIALISTS’ 

Continued from Page 8, Section ! 
industry and to assist in clarifying ex- 
isting misconceptions. For example, the 
public may not fully appreciate all the 
effort put forth to add new reserves 
and to increase recoveries from existing 
reserves so that the public will have a 
that the nat- 
ural reserves are irreplacable. The engi- 


continuing supply of oil 


neer or geologist is better prepared to 
be convincing on this subject than any- 
one else in the industry, but he needs 
to train himself to speak and write 
clearly and concisely. 

He should also familiarize himself 
suficiently with all of our industry's 
problems to be able to recognize and, 
when opportunity arises, to refute false 
and self-serving charges against the 
industry by politicians who seek to 
misinform and mislead the public. 

If the specialist is found wanting it 
may be because those who are respon- 
sible for his industry training and 
guidance have not fulfilled their obli- 
gation * 
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DAYLIGHT 
OlL DETECTION 


Cores, drillings, 
sands, mud and soil 
can now be examined 
for fluorescent 
indications of oil— 
working in broad 
Gaylight the 
Menlo 


Patented dark chamber holds 
comparison test tubes, solid 
particles, loose sands, free mud 


for ultraviolet inspection at 
2537 or 3660 . Portable— 
weighs less than 2 pounds 
Power supply—two standard 
flashlight batteries. At 

your dealer's or write 

for detailed data. 


Fluoretor in sturdy 
box, 6 different 


@ of 2537 oF 


_ Interchangeable head for alternate wave 
_ $20. Same unit for 115-v 60-cycle power a 


DEALER INQUIRIES INVITED 


Wlenlo tory 


P. O. BOX 0522. MENLO PARK, CALIF. 
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R. F. Baker, vice-president and diree- 
tor of The Texas Co., New York, has 
been elected a di- 
rector of the Amer 
ican Standards A-- 
sociation. As vice- 
president and di- 
rector of The Tex- 
as Co. he has 
been in 
touch with the ex- 
tensive standardi- 
zation of oil field 
equipment, supplies. 
For several years before going to New 
York, he was with The Texas Co. in 
Oklahoma and Texas. He was nomi- 
nated for his new position with the 
ASA bythe Petroleum 
Institute. 


close 


machinery and 


American 


+ 


Rex E. Cueex, field engineer for the 
Stanolind Oil and Gas Co., Oklahoma 
City, was recently transferred from the 
Hugeton area, Ulysses, Kansas, to the 
West Edmond area, Oklahoma City. 
The work in this area will be predomi- 
nantly oil development and production 


+ 


Wa. L. Horner has been made chief 
petroleum engineer for the Sunray Oil 
Corp., Tulsa. He was formerly chief 
engineer for the Barnsdall Oil Co 


Joun Austin Jones is now con 
nected with the National 
Petroleum Co., Washington, Ind.. as a 
petroleum engineer 


+ 


James L. Kincaip has joined C. 1 
McLaughlin, Snyder, Texas, as super 
intendent. He previously held the posi- 


Associated 


tion of production engineer with the 
Pure Oil Co. 


Gorpon G. LANCASTER is new in the 
Marine Corps Reserve. He was formerly 
petroleum engineer for the Sun Oil Co.. 
Dallas. 


Poutrer is now 
engineer with the Star Oil Co., Graham 


Tex. 

Asniey H. Prippy is now associated 
with Sabine Royalty Dallas 
Tex., as a junior petroleum engineer 


petroleum 


Corp., 
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Leen S. MeCasun, bas been 
granted a professional degree in me- 
chanical engineering from Oklahoma 
A&M College. Subject of his thesis was 
“A New Pioneering 
Mechanical Engineering 
and Producing Oil from 
\reas.” 


Development in 
Drilling for 
Offshore 


Gienn R. Scuimmen, Jr.. recently 
graduated from Texas A&M College, is 
now working with Ryan. Hays & Burke. 
Midland oil operators 


Paut N. Wetpner has become affii- 
ated with the Creole Petroleum Corp.. 
Caracas, Venezuela. 


Witrorp Lee Stapp is now a district 
geologist for the Sunray Oil Corp., Abi- 


lene, Tex. 

SCHEIRMAN has been trans- 
ferred from junior exploitation engi- 
neer. Shell Oil Co.. Houston, to ex- 
ploitation engineer (division) at Kil- 


gore, Tex. 

Epwarp TRAFFORD is no longer asso- 
ciated with Shell Oil Co. He has aec- 
cepted the position of 
Home Oil Co.. 


Gene L. 


manager of 
Ltd.. Calgary. Alberta. 


+ 


Grorce CALLeEYA is now connected 
with the Canadian Fina Oil Ltd.. Cal- 
gary. Alberta. 


James D. Murpocu., formerly 
with Major Distributors. Ltd.. Edmon- 
ton, Alberta, is now with British Amer- 
ican Oil Co.. Ltd.. Fairview. Alberta 


J. R. Maxey, former chief geophysi 
cist for the Deep Rock Oil Corp. has 
entered the con- 
sulting business in 
Tulsa, Okla.. spe- 
cializing in review 
and evaluation of 
seismic and, geo- 
logic al prospects. 

Previous to going 
with Deep Rock, 

he had been con- 

nected with Hum- 

ble Oil and Refin- 

ing Co., The Carter Oil Co. Sohio Pe 
troleum Co., and United Geophysical 
Co. He has a Master of Science degree 
in geology from the University of 
Oklahoma 


November, 1950 


j 

7 

+ 

| 
| | 

} | 


NEW POLICY FOR 
STUDENT GROUPS 


A new policy as to the recognition 
of AIME Student Chapters has been 
voted by the Board of Directors. 

Because the activity of many Student 
Chapters has been intermittent, they 
will hereafter be recognized for only 
a vear at a time, such recognition being 
subject each year to the approval of 
the Local Section in whose territory 
the Student Chapter is located. The 
Local Section will also assist the Chap- 
ter in every way it can, and will seek 
to reactivate a Chapter that has become 
inactive if it feels that good can be 
accomplished thereby. folder con- 
taining material useful to Loeal See- 
tions in their contact with Student 
Chapters has recently been prepared 
and is available from Institute head- 
quarters. ze 

e 
No Price Change 
- 
For JPT in 1951 

In order to lighten the peak load at 
AIME headquarters at the end of the 
year, and assure prompt mailing of 
1951 membership cards, statements of 
1951 dues are being mailed to AIME 
members by groups in the closing 
months of 1950. Despite increased 
printing costs, no change is being made 
in the subseription prices of the jour- 


nals or Transactions volumes for the 
coming year. Each paid-up Institute 
member (except Student Associates 


paying $2) will receive an annual sub- 
scription to one of the journals with- 
out further charge. Nonmember sub- 
scriptions are $8 domestic and in the 
Americas and $9 elsewhere. To comply 
with postal requirements $6 of the an- 
nual membership fee is credited as a 
subseription to a journal ($4 for Stu- 


dent Associates}. 
If a member wishes to receive an- 
other journal he may be put on the 


subscription list by payment of an 
additional $4, or for $8 additional he 


may receive all three journals. How- 
ever, if two or more copies of the 
same journal are desired. the non- 


member rates apply for the additional 


subseriptions. Transactions volumes. 
which are reprints of the Transactions 
monthly 


$3.50 each when payment is made for 


sections of the journals, are 
them in advance of publication along 
otherwise they are billed at 
the regular price of $7, less a 30 per 
As was the 
case last year, three Transactions vol- 


with dues; 
cent discount to members. 


umes will be issued early in the year, 
covering all the material that appeared 
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in 1950, one each for the Mining. Met- 
als, and Petroleum Branches. This year 
the material the former 
annual Petroleum Statistics volumes is 
being printed from month to month in 
the Journat or Trennor 
ocy, but those who wish the bound vol 


contained in 


ume in addition may purchase it for 
$3 to members, and $6 to nonmembers. 
It should be early in 1951. 


J. D. Francis Named 
1951 Rand Medalist 


James Draper Francis of Huntington, 
W. Va.. chairman of the beard of the 
Island Creek Coal Co the Pond 
Creek Coal Co.. has been named as the 
recipient of the Rand Medal for 1951. 
the AIME for 


achievement in mining 


available 


and 


The medal is given by 
distinguished 
administration, mining to be consid 
ered in the 
metallurgy and petroleum. It will be 
Annual Ban- 


Louis Feb. 


broad sense toe include 
awarded to Francis at the 
quet of the Institute in St 
21, 1951 

The citation reads: “For successfully 
administering coal properties for more 
than 35 years until these two compa- 
become one of the largest 
the coal 
managing 
improvements in 


for 


industrial 


nies have 
and 


industry ; 


successful units in 
for 


properties, 


most 
opening and 
for 
business 


new 
methods, 
all 


interest 


marketing and 
his interest: in 
matters, 
search, and his excellent citizenship in 
own but all 
general com- 


general 


his continued in re- 


promoting not only his 


other interests his 


munity.” 
Status of Members 
Eligible for Draft 

As a result of several requests from 


young being inducted 
into military service that their member 


men currently 
ship in the AIME be put on an inac 
tive status, the following procedure was 
authorized by the Executive and Finance 
Committees 

Upon individual request from mem 
Student Associates 
the 


bers and entering 


military service in present emer 
the Secretary is directed to offer 


AIME 


they 


gency 


temporary suspension of their 


membership until such time as 


may re-enter professional work 


membership fees will be charged and 
none of the usual privileges of mem 
bership will be extended, but the mem 
her's original election date will be pre 
served, and he will be entitled to any 


credits that may be authorized on ini 


tiation fees for continuous dues-paying 
membership * 


No 
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The sulfur content 
of oils, waxes a 
greases is an impor- 
tant measure of the 
value and quality 
of the product. 


Whether the de- 
sired sulfur content 
be high or low, it 
is mecessary to 
know exactly what 
amount is present. 
The combustion 
method offers a 
rapid and sure 
means of determin- 
ing sulfur in the 
wide range of per- 
centages and ma- 
terials encountered 
in the oil and 
grease field. 


The Dietert-Detroit Sulfur Determinator 
embodies the correct principles of the 


combustion meth 
an 


in a simple, rugged 


d convenient form. Complete analysis 


can be made in less than five minutes. 


Carbon determinations on organic com- 


pounds are being 
made in as little as 
two minutes with the 
Dietert-Detroit No. 
3004 Carbon Determi- 
nator. 


This method can be 
applied to any petro- 
leum product. One 
example of the use- 
fulness of this method 
is the analysis of 
cracking catalyst for 
carbon content. 


Leading oil com- 
panies* are taking 
advantage of these 
versatile, time-saving 
determinators. Write 
to Dept. P-4 for de- 
tailed information on 
how you can apply 


rapid carbon and sulfur analysis to your 


problems. 


*Two typical users — 


THE SHELL OIL COMPANY 
THE PURE COMPANY 


CONTROL EQUIPMENT 


9330 ROSELAWN 


DETROIT 4, MICH 
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CANADIAN OIL DEVELOPMENT 


Continued from Page 12, Section | 


be desirable to reduce the field price to provide inducement 
to refinery construction and thus obtain a market large enough 
to justify the reduction. 

It would seem that with the North Central United States a 
deficit area in which crude discoveries are unlikely and which 
is adjacent to a large and established crude movement from 
the Canadian Prairies to the Ontario market, consideration 
of the overall continental supply interest might indicate the 
desirability of utilizing Canadian crude in the Minneapolis 
area leaving United States domestic crude to move to the East 
Coast or to look after the increasing demand. By so doing, 
important transportation economies might be achieved which 
would be of mutual advantage to both the United States and 
Canadian oil economies. 

The chief obstacle to the use of Prairie crude moved by 
tanker to the United States refineries on the Great Lakes is 
the investment required for storage to provide for year-round 
operation. Their present supply is by pipeline. 

The last remaining market is further east and is the Cana- 
dian refining center of Montreal where 40 per cent of Canada’s 
refining capacity amounting to 130,000 B/D is located. The 
chief obstacles to a movement to this market are the lower 
competitive crude levels resulting from greater accessibility 
to the Caribbean area and the large pipeline investment. 
However, in lieu of more attractive markets, it is possible that 
with a large volume movement based on saturating the On- 
tario market and moving some 100,000 B/D to Montreal. 
transportation economies can be effected which will permit 
Prairie oil to compete on a basis attractive to the Alberta 
producer. The development of the St. Lawrence waterways 
might eliminate the need for a pipeline and facilitate the use 
of Prairie crude. 


Many Factors to Determine Market 


Beyond this broad discussion of the general situation it 
would be unprofitable to speculate more definitively on which 
market or combination of markets will ultimately be the out 
let for Prairie crude. These will be determined by the com- 
petitive and supply situations at the time when the outlet is 
required and by other factors such as the continental supply 
and demand situation, tariff developments, strategic considera- 
tions, and the rate and size of future discoveries both in the 
United States and in Canada. However, there are several gen 
eral statements which appear warranted: 

1. Preliminary investigation indicates that the Alberta field 

price required to compete in the various possible mar 
kets does not vary greatly between markets. 


2. While pipeline investments to reach the markets vary. 
the difference may not be significant since tariffs provide 
for a return on the investment. 
After the saturation of the Ontario market. the effect on 
Canadian crude of any changes in the United States tar- 
iff will probably be the same for all destinations, that is. 
assuming that Caribbean supplies are priced to reflect 
such a development. 
There are substantial differences in the size of markets 
the West Coast being the biggest. On the other hand, 
the largest amount of refinery capacity in existence at 
the present time is at Montreal. For both West Coast 
and Minneapolis a substantial refinery investment must 
be made to previde a sizable crude outlet. However, in 
the future Prairie crude may prove to be the most logical 
supply to these markets and it may be desirable from 
an overall supply standpoint for it to be priced at the 
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level necessary to provide the inducement for the required 

refinery investment. In view of the large annual growth 

in continental demand the opportunity should readily 
oceur for a re-location of capacity to conform with a more 
favorable supply 

5. The North American continent should be viewed as a 
unit from an oil supply standpoint. It is generally recog- 
nized that imports to the continental area will be neces- 
sary from now on to supplement domestic production. It 
would seem that these imports should be determined on 

having regard to a 

prudent level of production from reserves. 


the basis of the overall economy 


From a continental standpoint it would seem that the pat- 
tern of supply should develop on the basis of using available 
reserves within the area to the best advantage. In general. 
this means minimum transportation between the producing 
area and the market, and the developing of supply lines based 
on competitive forces rather than artificial regulation such as 
may result from tariff or sectional considerations. These may 
distort supply lines in an undesirable and uneconomical fash- 
ion delaying the achievement of the most efficient system. 
Competition is a concept of the free enterprise system which 
has played a prominent part in the development of the oil 
industry it has prospered most when it has functioned 
freely. 


Large Reserves Seen 


In the last analysis it appears immaterial from a supply 
standpoint whether Prairie crude is absorbed in the Canadian 
or the United States market. The object should be that what- 
ever pattern of supply develops it should conform to the long 
term mutual interest of minimizing unnecessary transportation. 
By so doing, the maximum incentive to explore and find oil 
within the continental area will be maintained and the public 
interest of obtaining the most economical supplies will be 
recognized. 

Looking further into the future it would seem quite possible 
that on the basis of the present activity and the area prospects. 
reserves of between five and 20 billion bbl might be proved 
up in the Western Canadian basin. Assuming that five billion 
bbl of reserves are found, a production of 600-700,000 B/D 
may be envisaged on the basis of five per cent producibility. 
This volume, large as it appears in terms of the Canadian 
requirements at the present time, is small relative to the 
overall continental demand being approximately equal to 
the United States increased from 1949 to 1950. It would seem 
safe to predict that by the time this volume is achieved there 
will be a definite need based on its efficient and economical 
use. 

Undoubtedly, strategic considerations will be a major fac- 
tor in the future economic development of the continent. It is 
logical to assume that with defense and armament needs play- 
ing so large a part in the economy a strategic pattern of 
development will be followed which permits attaining the 
maximum potential for the continental area. The discovery 
of oil in Canada in supplementing existing reserves will fur- 
ther this objective 

In conclusion, the discovery of Ledue in 1947 has led to 
the development of important oil reserves in the Canadian 
Prairies. There is reason to believe that the successes to date 
will be the forerunner of other important discoveries which 
will increase these reserves materially. If these hopes are 
fulfilled. Canadian crude would appear to fit into a logical 
pattern of continental supply based on its economic and 
competitive development. This objective recognizes the best 
interests of the Canadian and United States economies and 


of their respective oil industries. 
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PUBLICATION OF 


One of the greatest problems in pub- 
lishing technical material is that of 
space allocation and conservation with- 
out impairing the technical paper itself. 
It has been suggested that the AIME 
should use the American Documenta- 
tion Institute more freely in the pres- 
entation of its technical literature. 

The ADI, by way of introduction, was 
organized in 1937 as “a non-profit cor- 
poration for the promotion and devei 
opment of documentation in scholarly 


» 
AIME Relations 

re 

With Local Sections 

Many AIME members are not clear 
as to their afhliation with local sec- 
tions of the Institute. In all, there are 
43 local sections in the United States, 
plus three others in the Philippines. 
Mexico, and Brazil, respectively. Each 
of these local sections covers a certain 
geographical area. The only areas not 
included in local sections, as currently 
constituted, are New York State out- 
side of a radius of 50 miles of New 
York City; a part of Eastern Pennsyl- 
vania and Southern Delaware, North 
and Seuth Carolina, lowa, Nebraska. 
North Dakota and the eastern part of 
South Dakota, and Northern New 
Mexico. 

An AIME member is automatically 
considered a member of the appropri- 
ate local section in whose territory he 
maintains a mailing address. Some lo- 
cal sections, however, have local dues. 
essentially to cover the cost of printing 
and mailing notices of meetings, and 
only those who pay these local dues 
are considered active members of the 
section, 

It sometimes happens that a member 
may be more interested in the programs 
of a neighboring section than in those 
of his own, or may wish to receive no- 
tices of meetings of another section in 
whose territory he may often be. In 
such cases he may ask to join other 
local sections than his own. It is only 
necessary to write to the secretary of 
the section, whose name and address 
will be found on pages xxiv to xxxi of 
the current 1950 Directory, and ask to 
be included in his mailing list. He may 
likewise ask the secretary of his own 
local section to have his name 
dropped from the mailing list. if he is 
not interested in the subject of their 
meetings. In the eves of Institute head- 
quarters, however, it is not practical to 
portion members to local sections ex- 
cept on a strict geographical basis. * 
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TABULAR 


DATA 


and scientific fields.” Its address is 
Science Service Bldg.. 1719 St. 
Northwest, Washington 6, D. C. 

If a technical paper is submitted for 
publication in the Journat or Perro- 
Leum the Publications 
Committee must necessarily consider 
the length of the paper and the volume 
of technical data in tabular form that 
accompanies it. Oftentimes, lengthy tab- 
ular material is necessary only for the 
purpose of making the particular study 
a complete one and for presenting logi- 
cal background material. The same is 
sometimes true of maps and charts. 

That, essentially, is where the ADI 
figures into the procedure. The ADI 
will basically accept such tabular mate 
rial, charts and/or maps free of charge 
to the publication or organization. put 
them on microfilm and assign a docu 
mentation number to the material. If 
the service is used, the documentation 
number is placed in the reference of 
the paper and interested readers may, 
for a fee, be supplied the information 
from the ADI upon request. 

An example of this may be found in 
the technical paper written by H. H. 
Reamer and B. H. Sage entitled “Volu 
metric Behavior of Oil and Gas from 
a Louisiana Field.” The paper appeared 
in the September issue of the JounNat 
or TreHnotocy the 
Tronsac frons section, Reference 18 calls 
the readers’ attention to Document 
2920, 


1949 Statistics Books 
. 

Available Feb. 1 

Bound volumes of Statistics of Ou 
and Gas Development and Production 
During 1949 wiil be available around 
Feb. 1. 1951. and orders should be di 
rected to the Petroleum Branch, AIME. 
Dallas 1. Texas. Binding work will 
begin immediately following publica 
tion in the JourNAL or PrrRoLEUM 
Tecunoiocy of the remaining statisti- 
cal material not yet published. The 
December issue of the JournaL will 
conclude the 1949 production and de 
velopment figures 

The bound volumes may be pur 
chased for $6 by non-members of 
AIME, whereas members will receive 
a 30 per cent discount ($4.20). Due to 
the present policy of publishing this 
monthly in the 


statistical material 


Journat. only a limited number of 
volumes will be bound. Those who 
want the bound volume should order 
them quickly 
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FOR AIME MEMBERS 
ONLY 


Two New Books... 


PHYSICAL PRINCIPLES 
OF OIL PRODUCTION 


By Morris Muskat 


Director of Physics Division, 

Gulf Research & Development Co 
Here are 937 pages, 352 graphs, dia- 
grams, ete., and 50 tables providing 
authoritative explanations of the 
physical principles involved in reser- 
voir engineering and their applica- 
tion to actual field practice. 


...and 


NATURAL GAS AND 
NATURAL GASOLINE 


By R. L. Huntington 


Professor of Chemical Engineering, 
University of Oklahoma 
This book gives answers to problems 
concerning the location and design 
of natural gas plants, the estimation 
of gas and gasoline reserve, and the 
construction and operation of pipe 
lines. Also covers latest advances in 


the industry. 


BOTH BOOKS AT A 
SPECIAL RATE TO 
AIME MEMBERS 


PHYSICAL PRINCIPLES OF OIL 
NATURAL GAS AND NATURAL 
GASOLINE . $6.50 


In ordering, please certify that you 
are a member of AIME. 
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Aduertisers 


Allen 8. DuMont Laboratories, Inc. 


Austin C. Lescarboure, N. v. 


American Petroleum Institute 


Poge 
* Harry W. Dietert Co. 


Johnston Oil Field Service Corp. 


Sullivan, Stovffer, Colwell & ‘tee York 


Baker Oil Tools, Inc. 


Theo. M. Martin Co., fen Gebriel, Colif. 


Baroid Sales Division, National Lead Co. 


Darwin H. Clark Co., Los Angeles, Colif. 


B and W Incorporated 
Chase National Bank . 


Hewitt, Ogilvy, ont Mather, fies 


Core Laboratories, Inc. 
Duvall Williams, Dollas, Tex 


Dowell Incorporated 


MacManus, John Detroit, Mich. 


Eastman Oil Well Survey Co. 


Ted Workman Advertising, Dalles, fen 


Geophysical Research Corp. 
G. M. Giannini & Co., Inc. 


Western Advertising Agency. tes Calif, 


Grove Regulator Co. 
Rives, Dyke and Co., Meusten, fon 
Halliburton Oil Well Cementing Co. . 
lennon & Sanders, Dallas, Tex 


Sec.1—4,5 bane- Wells Co. 


* Larkin & Co., Inc. 
Butler, 


* Lufkin Foundry & Machine Co. 


Menlo Research Laboratory 


Sturges and Associctes, Colif 


Oil Base, Inc. 


Dozier- Grohom. Sennen, Los Angeles, Calif 


Sec. 1-6 Otis Pressure Control, Inc... 
Dan Goodrich, Dollas, Tex. 
Professional Services 
» Schlumberger Well Surveying iam 
el a Rives, Dyke & Co., Houston, Tex 
Sec. 2—3 


The Geolograph Co., Inc. 


Lowe Runkle Co., 


United Geophysical Co. 


* In previous issues 


Wallace Davis & Co., Houston, Tex 


Darwin H Clark Ce., tes angeles, 


Cudlipp Advertising Agency, Lufkin, fen 


Oklahoma City, Okla. 


Dozier-Graham-Eastman, Los Colif. 


Sec. 2—7 


Fourth Cover 


Sec. 2—6 
Third Cover 


Sec. 2—5 


Sec. 1—2 
Second Cover 


Sec. 2—3 


PETROLEUM BRANCH MEETING CALENDAR 
NOVEMBER Through APRIL 
NOVEMBER JANUARY MARCH 
15 Kansas Section 4 Illinois Basin Chapter 1 Illinois Basin Chapter 
16 South Plains Sub-Section 8 _ Mid-Continent Section 12 Mid-Continent Section 
16 Oklahoma City Section 9 Delta Section 13 Delta Section 
21 Gulf Coast Section 10 Southwest Texas Section 14 Southwest Texas Section 
27 Pacific Petroleum Chapter 17 Kansas Section 15 South Plains Sub-Section 
27 Permian Basin Section 18 Oklahoma City Section 15 Oklahoma City Section 
22 Pacific Petroleum Chapter 21 Kansas Section 
26 Pacific Petroleurn Chapter 
DECEMBER 
1-2 Joint Meeting, Texas Loca! 
Sections, Texas Technological FEBRUARY 
1 Illinois Basin Chapter APRIL 
1 Mississippi Sub-Section 
7 Illinois Basin Chapter 5 Ilinois Basin Chapter 
13 Delta Section 
12 Gulf Coast Section ; 10 Delta Section 
12 Delta Section Southwest Texas Section 
14 Pacific Junior Group 18 Kansas Section 
21 South Plains Sub-Section : St. Louis, Mo. 19 Oklahoma City Section 
21 Oklahoma City Section 26 Pacific Petroleum Chapter 23 Pacific Petroleum Chapter 
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RESERVOIR 


Completion de 
Sand thickness 
Static pr 
Gas-Oil rq 


Liner perf 
Pump cap 
gravi 


Rate as of (B/D) 


The size of these twe wells, drilled with bottom only 
160 feet apart in the Wilmingtos Geld in California. <i- 
ally significant because one was completed with» 
clay-water mud while the other was completed ©) ack 
Magic oil buse drilling Quid. Their correlative (ors, 
porosities and permeabilities are identical. The 
graphi. interval is open in each well. Both walls are ave 
been produced at capacity: They differ only in the 
during completion. Their production figures speak 
selves. In three years and three months. Black May) ou'!- 
produced its rival by 54,548 barrels. Using $2 as 
price per barrel, the additional profit realized is $1) 


Write for free of the Black and- 
book containing valuebleinform: = 


STARCH BASE 
WELL 


9/1/46 


9/25/46 


1.93 

385 

200 
314,969 
54,548 


What happened here has happened hundreds of times. . 
elsewhere. Water in the producing seme enuses costly, pernia- 
nent damage, and not an offeet is completed with Black 
Magic is the full potential of the reservoir realized. With 
filtrate loss of zero, Black Magte cannet and will not mud o 
or water block the formation, It deposits a paper-ihin mud 
cake that readily disintegrates when crade off displaces it 
just prier to allowing the well te come en production; usually 
without swabbing, washing of perforations or waiting for the 
well to clean itself; thus assuring the highest return perme- 
ability possible. Why take chances om water blocking and 
mudding off your production? Insist on Black Magic. 


BLACK 
¢109,096 a nal profit 
out of identic 
| 
SAT Initial prods 275 
|| 
| 
| 
a 
SXPORT. Elmev Sentth, Contes, Vous | S INEERING 
AGIC te represented dost of (ornia by: 


SHALE 


is known as 


AR-306 


Shoot—test—squeeze; shoot—test—squeeze—that's finding production the hard 
way, the expensive way. Most experienced operators dodge this extra time-and- 
money risk by having Radioactivity Well Logging put the finger on the pay zones. 
Radioactivity Well Logging picks out each formation, defines its extent and its 
characteristics, indicates porous zones and fluid-bearing zones, and relates all the 
information to the casing collars to give you a whole series of fixed “bench marks” 


for accurate control and efficient completion. 


LOS ANGILES « GRLAHOMA 
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